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WIND-TUNNEL INVESTIGATION OF SEVERAL
HIGH ASPECT-RATIO SUPERCRITICAL WING CONFIGURATIONS
ON A WIDE-BODY-TYPE FUSELAGE
Dennis W. Bartlett

NASA Langley Research Center
Hampton, VA 23665

SUMMARY

An investigation has been conducted in the Langley 8-foot transonic
pressure tunnel on two aspect-ratio 11.95 supercritical wings that were tested
in combination with a representative wide-body-type fuselage. The two super-
critical wings have identical planforms for equal sweep angles and differ only
in thickness. Each wing was tested at quarter-chord sweep angles of 27° and
30%, and at the higher sweep angle, the aspect ratio is reduced to 11.36. At
279 of quarter-chord sweep, the thicker susercritical wing (SCW-1) has maximum
streamwise thickness-to-chord ratios of 0.16 at the wing-fuselage juncture, 0.14
at the planform break station and 0.12 at the tip. The thinner wing (SCW-2)
has maximum streamwise thickness-to-chord ratios of 0.144, 0.12 and 0.1u 13t
the same stations respectively. Tests were also conducted on the thinner
supercritical wing at the 2790 sweep angle with a 15.24 c¢cm (6.0 in.) shorter
span which rasults in an aspect ratio of 10.25. For comparison, data were
obtained on a current wide-body transport wing (AR=7) that was tested on the
same fuselage used with the supercritical wings.

Longitudinal force and moment data were obtained over a Mach number range
that generally varied from 0.60 to 0.82 for the supercritical-wing config-

urations and from 0.60 to 0.90 for the simuiated wide-body configuration. The

angle-of-attack range varied from about -2° to +8° and all results were

obtained at a unit Reynolds number ofm (5 x 106¢t).
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At a lift coeficient of 0.60, the thicker supercritical wing has drag-
rise Mach numbers (point where A0/ = 0.1) of 0.783 and 0.802 at quarter-
chord sweep angles of 279 and 300 respectively, whereas the thinner super-
critical wing has drag-rise Mach numbers ¢f 0.802 and 0.811 for the same
conditions. The simulated wige-body configuration, with 35% of sweep at the
quarter chord, has a drag-rise Mach number of 0.835 at a lift coefficient of
0.45. Range factors, computed at the drag-rise Mach number (NDR(L/D)/SfC)-
vary Setween 21-percent and 27-percent higher for the supercritical-wing
configurations as compared to the range factor for the simulated wide-body
configuration.

Based on the breaks in the 1ift and pitching-moment curves at Mach numbers
near drag-rise, the thinner supercritical wing would have a higher buffet-
onset 1ift coefficient than the thicker supercritical wing. Furthermore,
compared with the simulated wide-body configuration, the thinner supercritical
wing has approximately the same buffet marain (=0.4g above cruise lift
coefficient) at Mach numbers near the drag rise.

HMaximum 1ift-curve slopes for the supercritical-wing configurations vary
between 0.185 and 0.20 at a 1ift coefficient of 0.60, while the maximum 1ift-
curve slope for the simulated wide-body configuration is about 0.14 at a Tift
coefficient of 0.45. In addition, the pitching-moment coefficients at zero
Tift (Cm,o) are considerably more negative for the supercritical wing config-
urations than for the simulated wide-body configuration. This is a reflection

of both the higher camber and larger aspect ratios of the supercritical wings.

INTRODUCTION
Early NASA emphasis on supercritical airfoil application to subsonic
transport wing design was directed toward increasing the cruise Mach number of
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this class of airplanes. This work in-olved the flight-testing of an advanced
transport-type supercritical wing on a TF-8A test-bed airplane (ref. 1) and the
follow-on ATT studies (ref. 2).

Since that time and primarily because of increased fuel costs, the emphasis
for supercritical airfoil application to transports has shifted to allow for an
increase in lift-to-drag ratios rather than cruise Mach number. To accomplish
this, these types of supercritical wings relative to current transport-type
wings would have increased aspect ratios, increased thickness-to-chord ratios,
increased design lift coefficient, and reduced sweepback.

As part of this effort, tests have been conducted in the Langley 8-fo.t
transonic pressure tunnel on two aspect-ratio-11.95 wings incorporating NASA
supercritical airfoils. Each wing was tested in combination with a represent-
ative wide-body-type fuselage. The two supercritical wings have identical
planforms for equal sweep angles and differ only in thickness. For 27° of
quarter-chord sweep, the thicker wing (SCW-1) has maximum streamwise thickness-
to-chord ratios of 16-percent at the wing-fuselage juncture, 14-percent at the
planform break and 12-percent at the tip. The thinner winj (SCW-2) has maximum
streamwise thickness-to-chord ratios of 14.4-pc-~ent, 12-percent and 10-percent
at the same stations respectively. In additicn to 27°, each wing was tested
with 30° of quarter-chord sweep. Tests were also conducted on the thinner
supercritical wing with the span reduced by 15.24 cm (6.0 in.) which produces
an aspect ratio of 10.25. For comparison, data were obtained on a current wide-
body transport wing (AR=7) in conjunction with the same fuselage used for the
supercritical-wing tests.

Results of the present investigation are for wing-body combinations only.

Longitudinal force and moment data are presented over a Mach number range that
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generally varied from 0.60 to 0.82 for the supercritical-wing configurations and
from 0.60 to 0.90 for the simulated current wide-body configuration. Limited
pressure data were obtained from two rows of surface static pressure orifices
positioned on the fuselage side above and below the wing root for the super-

critical-wing configurations. In addition, lateral-directional data are
presented for supercritical wing-1 (A./4 = 30%) at a sideslip angle of -2.5°.

A1l data were obtained at a unit Reynolds number of 16.4 x 10%/m (5 x 108/ft).

SYMBOLS

Results presented herein are referred to the stability-axis system for
the longitudinal aerodynamic characteristics and to the body-axis system for
the lateral-directional aerodynamic characteristics. Force and moment data
for all configurations have been reduced to conventional coefficient orm
based on the geometry of the trapezoidal planform of the aspect-ratio-11.95
supercritical wing at 27° quarter chord sweep (fig. 1(b)). Moments are
referenced to the quarter-chord point (fuselage station 84.605 cm (33.309 in.))
of the mean geometric chord of the trapezoidal planform at the 27° quarter-
chord sweep angle. Although a common reference area was used for all
configurations in reducing the force data to coefficient form, the pitching
moments for several configurations were computed about a second reference
point. Increasing the quarter-chord sweep to 30° (SCW-1b and SCW-2b)
translates the quarter-chord point aft, and therefore the pitching moments
for these configurations were computed about an additional reference point-
fuselage station 86.068 cm (33.885 in.). (See fig. 1(c)). Also, the pitching
moments fyr the aspect-ratio-10.25 supercritcal wing were computed about a

second reference point (fuselage station 83.409 cm (32.838 in.)), since

-
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reducing the span would translate the quarter-chord point of the mean
geometric chord forward. (See fig. 1(e).)

It should be noted that the trapezoidal-wing area for both the simulated
wide-body configuration and the aspect-ratio-11.95 supercritical wing are
equal, and the quarter-chord point of the mean geometric chord for the
simulated wide-body configuration is also located at fuselage station
84.605 cm (33.309 in.). (See fig. 1{e).)

A1l dimensional values are given in both the International System of
Units (SI) and U. S. Customary Units; however, measurements and calculations

were made in U. S. Customary Units.

b wing span of aspect-ratio-11.954 supercritical wing, 151.821 cm
(59.772 in.)
Cp drag coe*ficient, Drag/qS
CL lift coefficient, Lift/qS
Cl rolling-moment coefficient, Rol1ling moment/qSb
Cm pitching-moment coefficient, Pitching-moment/qSc
cm,o pitching-moment coefficient &t zero lift
Ch yawing-moment coefficient, Yawing moment/qSb
Cp pressure coefficient, Py~ Pa
q
Cy side-force coefficient, Side Force/qS
CLa lift-curve slope, 3CL/3a, per degree
CmcL longitudinal-stability derivative, 3Cm/3CL
C local streamwise chord of wing
c mean geometric chord of the trapezoidal planform of the aspect-

ratio-11.95 supercritical wing (Ac/4 = 270) 13.757 cm (5.416 in.)

——— ——egte—



iw wing-to-fuselage mounting angle, positive for leading edge up, deg.

M free-stream Mach number

MpR drag-rise Mach number (point where BCD/aM = 0.1)

ﬁ local static pressure

Po free-stream static pressure

q free-stream dynamic pressure

R Reynolds number

S area of trapezoida] p]anform of aspec@-ratio—11.95 supe5crit1cal
wing (AC/4 = 27°) including fuselage intercept, 0.193 m¢ (2.0754 ft2)

SSy structural span from wing root to tip, measured along wind midchord

SSp structural span from wing planform break station to wing tip,
measured along wind midcherd

t maximum local wing thickness

X streamwise distance measured from leading edge of wing parallel
to waterline, positive toward wing trailing edge

y spanwise distance measured normal to model plane of symmetry,
0 at fuselage centerline

Z vertical distance measured normal to x, oositive up

a angle of attack, referred to fuselage waterline, deg.

8 angle of sideslip, referred to fuselage certerline, positive
when nose is left, deg.

€ local streamwise wing section incidence angle referred to
fuselage waterline, positive ier leading edge up, deg.

A taper ratio of wing trapezoidal pianform, ctip/croot

r wing dihedral angle, deg.

Subscripts:

b wing planform break station

r wing root (fuselage-juncture) station

T Tocation of wing boundary-layer grit trips

i — :
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Abbreviations:
c.g. assumed center of gravity for pitching-moment reference
F.S. fuselage station (Fuselage station of nose is 14.704 cm (5.789 in.))

M. G. C. mean geometric chord, ¢

sfc specific fuel consumption
SCW supercritical wing

L.S. lower surface

U.s. upper surface

TEST FACILITY

The investigation was conducted in the Langley 8-foot transonic pressure
tunnel. (See ref. 3.) This facility is a continuous-flow single-return
rectanqular slotted-throat tunnel having controls that allow for independent
variation of Mach number, density, stagnation temperature, and dewpoint
temperature. The test section is approximately 2.2 m (7.1 ft.) square (same
cross-sectional area as that of a circle with a 2.4-m (8 ft.) diameter) with
the upper and lower walls axially slotted to permit the test-section Mach
number to be changed continuously throughout the transonic speed range. The
slotted top and bottom walls each have an average open ratio of approximately
0.06. The stagnation pressure in the tunnel can be varied from a minimum of
0.25 atm (1 atm = 0.101 MN/mZ) at all Mach numbers to a maximum of approximately
2.00 atm at Mach numbers Tess than 0.40. At trensoni: Mach numbers, however,

the maximum stagnation pressure that can be obtained is about 1.5 atm.
MODEL DESCRIPTION
Drawings of the model are presented in figures 1 and 2, and photographs

of the model installed in the 8-foot transonic pressure tunnel are shown in

figure 3. 3treamwise airfoil coordinates for supercritical wings 1 and 2 are

(nremanmms 7



presented in tables 1 and 2 respectively, and streamwise coordinates for the
simulated wide-body configuration are presented in Table 3. It should be
noted that these coordinates include the twist that was built into each wing.
In addition, the maximum wing thickness-to-chord ratios and local section

incidence angle for the wings are presented in figure 4 as a function

of span. A schedule of the configprations tested is presented in Table 4.
Fuselage

The fuselage used for the present investigation has a maximum diameter
of 13.582 cm (5.741 in.) and is 125.885 cm (49.561 in.) long. The fineness
ratio of the fuselage is equal to that of current wide-body transports.
The fuselage wetted area is approximately 0.523 m (5.630 ftz).

Cross sections of the fuselage with the thicker supercritical wing (SCW-1)
are shown in figure 2. The wing lower surface was faired intc the fuselage
to provide a relatively flat bottom that extended irom near the wing leading
edge to approximately 15.24 cm (6.0 in.) aft of the wing trailing edge at
the side of the body. (See fig. 2.) A wing upper-surface, fuselage fillet
was also employed with the supercritical wings (except la*). This fillet,
originating at about the midchord of the wing root was largest at the wing
trailing edge (fig. 1(b)) and then, merging with the wing lower-surface
fuselage fillet, faired into the basic circular fuselage between stations
102.616 cm (40.400 in.) and 111.76 cm (44.00 in.) (fig. 2). At the wing
trailing-edge, this fillet extended up the side of the fuselage to the point
of maximum width (fig. 2). Neither the upper or lower surface fillet increased
the maximum diameter of the fuselage. Although shown only in the planform

of figure 1(b), this upper-surface fillet was used with all the supercritical-
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wing configurations except SCW-la*. (Since the results for configuration la*
were from the initial series of tests, the wing upper-surface fuselage fille
had not been included on the model. Only a minimum of filleting was employad
in this region for this configuration.)

For the representative wide-body configuration, the wing lower-surface,
fuselage fillet was very similar to that used with the supercritical-wing
configurations in that the bottom 6f the fuselage was relatively flat in the
region of the wing. The wing upper-surface fuselage fillet, however, was kept
to a minimum to be more consistent with what is used on the current wide-body

aircraft.
Wings

Supercritical.- The supercritical airfoils vsed at the planform break

and tip stations (references 4 and 5) are designed for a two-dimensional
normal-force coefficient of 0.70 and were oriented i1 a streamwise direction
with the wing at 27° of quarter-chord sweep. For the three-dimen-~ional case
the wing sweep and finite aspect ratio of the wing and the fuselage all
contribute to a loss in 1ift as compared to the basic airfoil and, consequently,
the three-dimensional design 1ift coefficient is reduced to about 0.60. The
airfoil employed at the wing-fuselage juncture is not a typical supercritical
airfoil, however, it does utilize some aft camber. (See fig. 1(f).) In
addition, the upper surface at the wing-fuselage juncture has significantly
reduced curvature as compared to a conventional supercritical airfoil; in fact,
the last 20-percent of the airfoil upper surface has zero curvature (str:ight
line). Furtnermore, the location ~f maximum thickness for the wing-fuselage-

juncture airfoil is about 30-percer- chord while the supercritical airfoils

.



_ v .-;._“

at the planform break and tip stations have their maximum thickness at about
40-percent chord. These modifications to the airfoil shape at the sida of the
fuselage are necessary to compensate for the adverse interference of the fuselage
which tends to move the wing isobars aft (unsweeps shock wave) in thic region.

The two supercritical wings tested have identical planforms fo:- equal
sweep angles and differ only in thjckness (fig. 4). For 27° quarter-chord
sweep, supercritical wing-1 (SCW-1) has maximum streamwise thickness-to-chord
retios of 0.16 at the side of the fuselage, 0.14 at the planform break and
0.12 at the tip. The thinner supercritical wing (SCW-2) has maximum stream-
wise thickness-to-chord ratics of 0.144, 0.12 and N.10 at the same statfions
respectively. The two wings were tested at quarter-chord sweep angles of 27°
(SCW-1a and SCW-2a) and 30° (SCW-1b and SCW-2b) with the wing pivot pcit
located 3,81 cm (1.5 in.) off the model centerline at fuselage station 84.605 cm
(33.309 in.). (See fig. 1(c)).

The wings were designed with aspect-ratio-12 trapezoidal planforms at
270 quarter-chord sweep for 0° dihedral. However, the wings were installed
on the fuselage with 50 of dihedral and this slightly L1ters the projected
planform geometric characteristics. With 5° of dihedral at 27° quarter-chord-
sweep the trapezoidal planform has an aspect ratio of 11.954, an area of
0.193 m? (2.0754 ft2), a span of 151.821 cm (59.772 in.), a mea. geometric
chord of 13.757 c¢cm (5.416 in.) and a taper ratio of 0.333. The supercritical-
wing dimensional characteristics are given in Table 4 for 5° of dihedral, and
all the dimensions on the drawings in figure 1 are for the wings with 59 of
dihedral as tested. In addition to the 5° of dihedral, the supercritical wings
were mounted on the fuselagr with -1° of incidence, 1w (not reflected in
coordinates of tables 1 and 2). (Note: An initial set of results was obtained

for configuration 1a* in which the_incidenra was set at 0°.)
10
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The supercritical wings also incorporate a trailing-edge extension which
originates 29.098 cm (11.456 in.) from the model centerline. At the center-
line, the trailing-edge extension increases the theoretical root chord by
40 percent (fig. 1(b)).

The wetted area for the aspect-ratio 11.95 supercritical wing (toc side
of fuselage) including the trailing-edge extension is approximately 0.369 mé
(3.976 ftz). This is the wetted area computed for the thicker supercritical
wing (SCW-1), however, the thinner wing wetted area would be very close to
the same value since the effect of thickness on wetted area is relatively
small (1.e., the arc length for a 10-percent-thick supercritical airfoil is
2.035, and the arc length for a 14-percent-thick airfoil is 2.056).

Supercritical wing-2 was also tested with a 15.240 cm (6.0 in.) shorter
span at only the 27° quartur-chord sweeo angle (fig. 1(e)). (This configura-
tion is designated SCW-2-.) This reduction in span, which increases the taper
ratio to 0.4 and reduces the 1srect ratio tc 10.25, was made in anticipation
of adding winglets (ref. 6) to this configuration at a later date. The
trapezoidal planform area of this wing is 0.182 me (1.961 £t2) which :.
approximately a 5.5 percent reductior in area as compared to the aspect-ratio
11.95 wing.

Wide-Body.- Planform characteristics for the simulatzd current wide-body
configuration are shown in figure 1(d), and a comparison with the superciritical
wing planforms (Ac/4 = 270) is shown in figure 1(e). This wing has an aspect
ratio of 7, a mean geometric chord of 18.225 cm (7.17% in.) and a span of
116.119 cm (45.716 in.). The area of the trapezoidal planform is 0.193 m2
(2.0754 £t2). This - identical to the area of the trapezoidal planform of

the aspect-ratio 11 supercritical wings, and, as a result, the wetted areas
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are also very close. The maximum streamwise thickness-to-chord ratios for

this wing are approximately 0.12 near the fuselage side and a constant 0.09
from the planform break to the tip (fig. 4). Coordinates for this wing are
presented in Table 3.

MEASUREMENTS AND TEST CONDITIONS

Six-component force and moment data were obtained with an electrical
strain-gage balance housed within the fuselage cavity, and two strea=wise rows
of surface static-pressure orifices were positioned on the left fuselage
side 1.27 cm (0.5 in.) above and below the wing-root section. Although
located on the fuselage, these pressures would be representative of the wing
flow field at the fuselage juncture. The surface pressures were recorded by
differential-pressure scanning-valve units mounted in the nose section of the
model.

For determination of the base drag, the static- pressure in the balance
chamber and in the planc of the model base were recorded with differential
pressure transducers referenced to the free-stream static pressure. The model
attitude in the tunnel was determined from an accelerometer attached to the

balance block.

Longitudinal force and moment data were obtained over a Mach number range
that generally varied from 0.60 to 0.82 for the supercritical-wing configura-
tions and from 0.60 to 0.90 for the simulated wide-body configuration. In
addition, limited results were obtained for supercritical-wing configuration 1b
at a sidesli, angle of -2.5%. The angle-of-attack range for most tests
varied from about -2° to +8°. The fuselage pressure data (around wing root)
vere obtained only for the supercritical-wing configuration< over a limited

Mach number range near the design 1ift coefficient of 0.60.

-
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The entire investigation was conducted ;f a Reynolds number of
16.4 X 105/m (5.0 X 106/ft) and at a stagnation temperature of 322K (120°F).
Dewpoint temperature was maintained low enough to avoid significant
condensation effects.

Boundar, -Layer Transition

Boundary-layer transition uas‘fixed on all model components for the entire
investigation with carborundum grit set in a piastic adhesive. All model
transition strips were 0.127 cm (0.05 in.) wide, and che carberundum grit
sizes were selected by using the techniques of ref. 7.

Longitudinal-aerodynamic data were obtained for all configurations with
the wing upper-surface grit located at both a forward position {#15C carborundum
grit at x;/c = 0.05) and an aft position (fig. 5). The wing lower-surface
grit was maintained in an aft position for all tests (fig. 5) except for
configuratfon 2b when it was also Tocated forward (xy/c = 0.05) at Mach
numbers 0.6) and 0.70. The wing aft grit location was employed in order to
simulate a higher effective Reynolds number (ref. 8). The aft position of
the wing upper-surface grit along the span was determined primarily from
analysis of oil-flow photographs taken near the drag-rise Mach number at
approzimately 0.6 1ift coefficient. A more complete discussion of wing
boundary-layer transition location and its effect on the longitudinal aero-
dynamic characteristics are contained in a later section. Number 120
carborundum grit was located on the fuselage 2.54 cm (1.00 in.) from the nose.

Corrections

Drag results presented herein have been adjusted to corraespond to free-

stream static pressure acting in the balance chamber and at the fuselage base.

Corrections have been made to the measured angle of attack to account for



tunnel airflow angularity. This éﬁgularity was determined from a comparison

of results for upright and inverted confiaurations. No corrections have been

applied to the data to account for any type of wind-tunnel boundary interference.
PRESENTATION OF RESULTS

Results are presented herein for five supercritical-wing configurations
(SCuW-la*, SCW-la, SCW-1b, SCW-2a and SCW-2c) and a representative wide-body
configuration. (See table 4.) Results for SCW-la* were obtained in the initial
series of tests of the present program and were included to demonstrate the
effects of wing boundary-layer transition location at the higher Mach numbers.
This configuration (1a*) was the only one tested with the wing-to-fuselage
mounting angle at 0°%; the wing mounting angle was -1° for all other configur-
ations (table 4). In addition, the wing upper-surface fuselage fillet
(figure 2) was not included on configuration la*.

The results of this investigation are presented in the following figures:

Figure
Wing upper-surface oil-flow photographs . . . . . . . . . . .. 6
Longitudinal aerodynamic characteristics:
Supercritical-wing configuration la* . . . . . . . . . .. 7
Supercritical-wing configuration la with wing
upper-surface grit aft . . . . . . . . .. .. .. ... 8
Supereritical-wing configuration la with wing
upper-surface grit forward . . . . . . . . .. ... .. 9
Supercritical-wing configuration 1b with wing
upper-surface grit aft . . . . . . . . .. ... ..., 10
Supercritical-wing configuration 1b with wing
upper-surface grit forward . . . . . . . . . . . .. .. il



Figure

Supercritical-wing cenfiguration 2a with wing

upper-surface grit aft . . . . . . . . . ... oL 12
Supercritical-wing configuration 2a with the wing

upper-surface grit form.d . . . . . . . . .o . L 13
Supercritical-wing configuration 2b with the wing

upper-surface grit aft . . . . . . . . . e e e e e e e 14
Supercritical-wing configuration 2b with the wing

upper-surface grit forward . . . . . . . . . .. . ... 15
Supercritical wing configuration 2b with the wing

upper- and lower surface grit forward. . . . . . . . . . 16
Supercritical-wing configuration 2c with the wing

upper-surface grit aft . . . . . . . . . ... .00 .. 17
Supercritical-wing configuration 2c with the wing

upper-surface grit forward . . . . . . . . . ... ... 18
Simulated current wide-body configuration with the

wing upper-surface grit aft. . . . . . . . . . ... .. 19
Simulated current wide-body configuration with the

wing upper-surface grit forward . . . . . . .. . . .. 20

Summary of longitudinal aerodynamic characteristics:

Supercritical-wing configuration la. . . . . . . . . . .. 21
Supercritical-wing configuration ib. . . . . . . . . . .. 22
Supercritical-wing configuration 2a. . . . . . . . . . .. 23
Supercritical-wing configuration 2b. . . . . . . . . . .. 24
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Comments on Reynolds Number Effects

The two-dimensional supercritical airfoils used for the wings of the
present investigation were designed at an effective Reynolds number of around
40 million (ref. 5). rThis was obtained by testing at a chord Reynolds number
of 7.6 million with the wing upper- and lower-surface boundary-layer transition
strips at 28-percent of the chord. This combination of Reynolds number and
transition location provides the same relative trailing-edge, boundary-layer-
displacement thickness as full-chord turbulent flow for about 40 million
Reynolds number {full-scale large transport condition). Of course, the
40 miliir Reynolds number case wouid be simulated only as long as laminar
flow is maintained from the leading edge to the transition strip. For this
reason, the high Reynolds number simulation is usually obtained on the upper
surface only i~ the vicinity of the design point when the shock wave is aft
of the transition strip. Even at low, off-design Mach numbers (i.e., M = 0.60)

befoi e the upper-surface shock wave has formed, the supercritical airfoil



exhibits a pressure peak near the leading edge that would prematurely trip
the flow. (See 2-D pressure distributions of references 4 and 5.)

For three-dimensional wings and particularly th-se with high aspect
ratios, the model chords and consequently the local Reynolds numbers are
significantly lower than those usually obtained in wind-tunnel tests of two-
dimensional airfoils. As a result, the maximum Reynolds numbers that can be
simulated by locating the transitoﬁ point aft are considerably reduced as
compared to the two-dimensional case. For the present investigation, the
Reynolds numbers based on the mean geometric chord and tip chord were 2.26
million and 1.04 million, respectively. With the 35- tc 40-percent chord
transition-strip location, the simulated Reynolds number at the design
conditions (M =~ 0.78 - 0.81 @ at C_ = 0.60) is thought to be no larger than
about 8-11 million. This is based on analysis of a 12-percent-thick super-
critical airfeil using the viscous theory of reference 9. Full-scale Reynolds
numbers for most airplanes would be even higher.

The high-aspect-ratio supercritical wings of the present investigation,
relative to cur-ent transports, have increased thickness-to-chord ratios and
higrer design 1ift coefficients and, consequently, are more sensitive to
Reynolds number. However, the simulated Reynolds number (=8-11 million) is
large enough to keep the boundary-layer attached through the weak upper-
strface shock wave to the trailing edge for the design point. With the
transition grit strip lucated rear the leading edge (xT/c = 0.05), oil-flow
pho.cgraphs indicate that the flow was separated at the shock wave on the upper
surface (fig. 6) and also in the lower-surface “"cusp" area. Although the
lower surface is subcritical, there is an adverse pressure gradient entering

the “cusp" region.



Longitudinal Aerodynamic Characteristics

Summary figures for the longitudinal aerodynamic characteristic are
presented in figures 21 through 26 and a summary of the performance parameters
is given in table 5. The values used for specific fuel consumption vary
1inearly from 0.638 at a Mach number of 0.75 to 0.678 at 0.85 Mach number.
These values are typical of those %or current high bypass ratio, turbofan
engines. Performance parameters for configuration 2c are presented at a 1ift
coefficient of 0.55 in addition to 0.60. If these 1ift coefficients were
based on the actual reference wing area of configuration 2c, they would
correspond to 0.58 and 0.64 respectively. In addition, since the wide-body
configuration was designed to fly optimally at a lower 1ift coefficient, the
performance parameters for this configuration are presented at a 1ift coefficient
of 0.45.

The wind-tunnel results presented herein are intended to show only
relative differences between the various configurations. No increments have
been applied to the data to account for things such as tail surfaces and
nacelles nor has any correction been included to account for the Reynolds
number difference between tunnel and full-scale conditions. It is interesting,
though, that the L/D's measured for the simulated wide-body configuration are
close to those obtained in flight for this type of airplane. In this
particular case, the effect of Reynolds number on drag has apparently offset
the drag increments due to tails, engines, pylons, etc.

Cruise performance characteristics.- As evidenced by the drag-rise

Mach numbers (table 5 and figures 21-26) tie supercritical-wing configurations

are designed for slightly lower cruise speeds than the current wide-body
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configuration. Drag-rise Mach numbers (poirt where aCD/aH = 0.1, see

figures 21-26) vary from 0.783 for configuration la to 0.811 for configuration
2b at a 1ift coefficient of 0.6C, while the wide-body configuration has a drag-
rise Mach number of 0.835 at a 1ift coefficient of 0.45.

The grit forward data (lower effective Reync 1ds number) exhibits a rather
large draj-creep prior the drag-ri;e (fiqures 21-26) however, the grit-aft
results show a dip prior the drag-rise. This dip is a result of the transition
point moving aft to the transition strip as Mach number is increased. A similar
trend is seen in the two-dimensional resuits of reference 5.

Increasing the quarter-chord sweep angle from 27% to 30° increases the
drag-rise Mach number from 0.782 to 0.802 for the thicker supercritical-wing
(SCW-1), however, for the thinner wing (SCW-2), this same increase in sweep
results in only an 0.01 increment in drag-rise Mach number. (See table 5.)

The reasons for this are not known at this time. It is interesting to note,
though, that the thicker supercritical wing (SCW-1b) at 30° quarter-chord
sweep has about the same drag-rise Mach number as the thinner supercritical
wing (SCW-2a) at the 27° sweep angle.

The aspect-ratio 10.25 supercritical wing (SCW-2c) does pay a small pena.ty
in drag-rise Mach number as compared to the aspect-ratio 11.95 wing (SCW-2a)
at a 1ift coefficient of 0.60. However, as pointed out earlier, this would
correspond to a 1ift coefficient of about 0.64 if based on the actual reference
area of configuration 2c. At a lift coefficient of 0. 55, configuration 2c
has a drag-rise Mach number of 0.80.

In comparing the range factors (MDR(L/D)/sfc)at the drag-rise Mach
number for each configuration (table &), those for the supercritical-wing

configurations vary from about 21 percent (SCW-2c) to 27 percent (SCW-2a and
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SCW-2b) higher than the range factor for the simulated wide-body configuration.
In addition L/p's for the supercritical-wing configurations at the drag-rise
Mach number vary from 22-percent to 29-percent higher than the L/p for the
simulated wide-body configuration (table 5). Detailed structural trade-offs
between the various configurations have not been made, however, a brief
discussion on relative wing weights is presented in a later section.

Stability characteristics.- Maximum 1ift-curve slopes for the super-

critical-wing configurations (@ C| = 0.60) vary from about 0.185 to slightly
over 0.20 while the simulated wide-body configuration (@ CL = 0.45) has maximum
lift-curve slopes of about 0.14. (See riyures 21-26). These maximum values
of CL, occur approximately 0.02 to 0.03 in Mach number before the drag-rise.
(See figures 21-26.) The higher 1ift-curve slopes for the supercritical
wings are probably associated with the larger thickness and aspect ratios,
the lTower sweep angles, and the greater extent of local supersonic flow.
Lift-curve slopes with the wing upper-surface transition grit located
forward (xT/c = 0.05) are significantly reduced at the higher Mach numbers as
compared to the grit-aft results. This is due to shock-induced separation
of the thicker turbulent boundary-layer which results from the lower effective
Reynolds number with the forward grit location. (See oil-flow photographs
of figure 6.) It is not certain though why the results for the grit-aft
configurations have reduced 1ift-curve slopes at the lower Mach numbers. A
possibility, though, is that a laminar separation bubble occurs on the upper
surface near the leading edge. At the lower Mach numbers (i.e., M = 0.60),
the supercritical airfoil has a leading-edae pressure peak (ref. 5) which
tends to trip the laminar flow if the transition strips are located aft and

in the transition process a laminar separation bubble probably occurs. It is
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also interesting to note that the differences between the forward and aft

grit locations for all the parameters presented in figures 21-26 are much
larger for the supercritical-wing configurations than the simulated wide-body
configuration. Again, this is due to the increased sensitivity to low Reynolds
number of the thicker, higher cambered supercritical wings.

The pitching-moment coefficieqts at zero 1ift (Cm,o) are considerably
more negative for the supercritical-wing configurations than for the represent-
ative wide-body configuration. This is a reflection of both the higher camber
and larger aspect ratios of the supercritical wings.

Near the drag-rise Mach number for each configuration, the supercritical
wings have about the same longitudinal stability as the simulated wide-body
configuration (CmcL ~ -0.1). (i.e., The supercritical-wing configurations
with 270 of quarter-chord sweep have CmcL values slightly greater than -0.1 while
the supercritical-wing configurations with 30° of quarter-chord sweep have CmCL
values slightly less than -0.1.) (See figures 21-26.)

Both the s percritical-wing configurations and the simulated wide-body
configuration exhibit an increase in longitudinal stability (more negative
trend of CmCL) as Mach number is increased, however, this trend is reversed
near the drag-rise Mach number with the longitudinal stability decreasing above
this point.

Estimated buffet onset.- Breaks in the 1ift and pitching-moment curves

are usually indicative of the onset of buffet and stability problems. For the
thicker supercritical wing (SCW-1) at Mach numbers near the drag rise, the
break in the 1ift and pitching-moment curves occurs at a 1ift coefficient of
about 0.75 for SCW-1a (@M = 0.78) and about 0.77 for SCW-1b (@M = 0.80).

(See figs. 8(f) and 10(d).) For the thinner supercritical wing (SCW-2), the
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break in the 1ift and pitching-moment curves occurs at a 1ift coefficient of
about 0.85 for SCW-2a (@ M - 0.80) and about 0.82 for SCW-2b (@M = 0.81).
(See figs. 12(f) and 14(g).)

0f course, at Mach numbers below the d-ag rise the break in the 1ift and
pitching-moment curves occurs at higher 11ft coefficients while at Mach numbers
beyond t.e drag rise, the break occurs at slightly lower 1i1ft coefficients.
However, the degradation in buffet-onset 1ift coefficient beyond the drag-rise
Mach number appears to occur much faster for the thicker supercritical wing
(SCW-1). (See figs. 8 and 10.)

For the simulated current wide-body configuration at a Mach number of 0.84,
the break in the 1ift and pitching-moment curves occurs at a 1ift coefficient
of about 0.62. Therefore based on the present data, the thinner supercritical
wing (SCW-2a) has approximately the same buffet margin (= 0.4g above cruise
1ift coefficient) as the simulated wide-body configuration for Mach numbers
near the drag rise. However, for the supercritical-wing configurations,
the present data does not go high enough in Mach number to fully evaluate the
overspeed condition.

Lateral-Directional Aerodynamic Characteristics for SCW-1b

The lateral-directional aerodynamic coefficients for configuration SCW-1b
are presented in figure 27 as a function of angle of attack for uY and -2.5°
of sideslip. The wing upper-surface transition grit strip was located in the
forward position (xT/c = 0.05) for Mach numbers 0.60 to 0.77 and in the aft
position (fig. 5(b)) for Mach numbers 0.79 through 0.82. The wing lower-
surface transition grit strip was located aft (fig. 5(b)) at all Mach numbers.

Near the design 1ift coefficient of 0.60 («=2.2°), the configuration is
laterally stable (positive effoctive dihedral) up to a Mach number of 0.81,
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however, at 0.82 Mach number the configuration becomes unstable at a 1ift
coefficient of about 0.54 (o =~ 1.7°). The angle of attack at which the con-
figuration becomes laterally unstable decreases as Mach number is increased.
At a Mach number of 0.60, the configuration is laterally stable over the
complete angle-of-attack range, however, at 0.80 Mach number the configuration

has become unstable at an angle-of-attack of 2,49,

Although lateral aerodynamic data are not currently available on the
thinner supercritical wing (SCW-2), the lateral stability margins should be
larger for this wing. This assumption is based on a comparison of the breaks
in the 1ift and pitching moment curves as discussed in the previous section
on buffet onset.

Fuselage Pressure Distributions

Pressure distributions on the fuselage side around the wing root are
presented in figures 28 through 32 for ail the supercritical-wing configurations.
Although these pressures were measured on the fuselage, they are indicative of
the flow on the adjacent wing section. These pressures were utilized in
developing the wing upper-surface fuselage fillet and in refining the wing-
root airfoil.

Comments on Relative Wing Weights

In comparing the aerodynamic characteristics of the supercritical-wing
configurations with the representative wide-body configuration, the indicated
pe.formance increases would be degraded if there was an accompanying. increase
in wing weight. One of the parameters that has been used as an indication of
relative wing box weight is the ratio of structural span (distance measured
along wing midchord) to wing maximum thickness (the higher the ratio, the

heavier the wing box). These ratios are presented in table 6 at the wing-
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root (fuselages side) and planform-break stations for supercritical-wing
configuratiors la, 23 and 2c, and for the simulated current wide-body config-
uration. The ra.ios are based on separate spar lengths that were computed from
both the root and break stations for each wing. At the root, the ratiss for the
super.~itical-wing configurations vary from 16.9 to 31.4 percent higher thar the
ratio for the wide-body configuration, while at the break station, nercent
increase is considerably lower, particularly for configurations la . percent)
and 2c (8.2 percent). (See table 6.) Another thing that should be taken into
consideration, however, when comparing the supercritical wings with the wide-
body configuration is that the lower sweep of the supercritical wings should
allow for a lighter wing carry-through (across-fuselage) structure. In addition,
the optimum wing loading is expected to be higher for aircraft with the super-
critical wings than for current aircraft not only because of their higher

design 1ift coefficient for cruise, but also because of the expected gain in
takeoff and landing performance achievable with their higher aspect ratio and
lTower sweep angle. The corresponding reductions in wing size should result
directly in lower wing weight. As a result of these considerations, it is
estimated that the supercritical-wing configurations would not necessarily be

heavier than the representative wide-body configuration.
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SUMMARY OF RESULTS

The present wind-tunnel investigation of several high aspect-ratio

supercritical-wing configurations and a simulated current wide-body configur-

ation has shown the following results:

1.

At a 1ift coefficient of 0.60, the thicker supercritical-wing
(SCW-1), with maximum streanwise thickness-to-chord ratios of 0.16
at the wing-fuselage juncture, 0.14 at the planform break and 0.12
at the tip, has drag-rise Mach numbers (point where 3CD/aM = 0.1) of
0.783 and 0.802 for 27° and 307 of quarter-chord sweep respectively.
The thinner supercritical wing (SCW-2), with maximum thickness-to-
chord ratios of 0.144 at the vino-fuselage juncture, 0.12 at the
planform break and 0.10 at the tip, bas drag-rise Mach numbers of
0.802 and 0.817 (BC_ = 0.60) for 27° and 30° of quarter-chord sweep
respectively. The simulated wide-body configuration, with 33°

of sweep at the quarter-chord, has a Jdrag-rise Mach number of 0.83%
at a 1ift coeffi~ient of 0.45.

Range factors oumputed at the drag-rise Mach number for each
configuration (MDR(L/D)/SfC).are 21-percent to 27-percent higher for
the supercritical-wing configurations as compared to *‘2 range factor
for the simulated wide-body configuration.

Based on the breaks in the 1ift and pitching-moment curves at Mach
numbers near drag-rise, ‘e thinner supercritical wing (SCW-2)

would have a higher buffet-onset 1ift coefficient than the *hicker
i ‘itical wing (SCW-1). 1In addition, at Mach numbers near the
d-._ -rise, the thinner supercritical-wing has approximately the same
buffet margin (=~ 0.4g above cruise 1ift coefficient) as the simulated
wide-body configuration. © ’
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4.

Maximum 1ift-curve slopes for the supercritical-wing configuraticns
vary between 0.185 and 0.20 at a 1ift coefficient of 0.6, while the
maximum 1ift-curve s<lope for the simulated wide-body configuration

is about 0.14 at a 1ift coefficient of 0.45. These maximum values
of lift-curve slope (CL;) occur approximately 0.G2 to 0.03 in Mach
number before the drag rise.

The pit .ing-moment coetficients at zero 1ift (Cm’o) are considerably
more negative for the svpercritical-wing configurations than for the
simutiated wide-body configuration. This is a reflection of both the

higher camber and larger aspect vatios of the supercritical wings.
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TABLE I.- STREAMW

_ 590
SUPERCRITICAL WING-1, Ac,4 = 27

OORDINATES FO

ORIGI &

(a) B;? = 0.096 (Wing-fuselage juncture)

z/c

x/c Upper Lower

surface surface

-.0017 -.0017
.002 .0118 -.0152
.005 .0183 -.0217
.010 .0258 -.0292
.020 .0348 -.0382
.030 .0403 -.0452
.040 .0448 -.0507
.050 .0483 -.0552
.060 .0513 -.0592
.070 .0540 -.0627
.080 .0563 -.0658
.090 .0583 -.0686
.100 .0600 -.071
110 .0614 -.0733
.120 .0626 -.0754
.130 .0636 -.0773
.140 .0645 -.079
.150 .0653 -.0808
160 .0660 -.0824
170 .0666 -.0838
.180 067 -.0851
.190 0675 -.0863
.200 .0678 -.0874
.210 .0680 -.0883
.220 .0682 -.0891
.230 .0682 -.0898
.240 .0682 -.0904
.250 .0681 -.0909
.260 .0680 -.0913
.270 .0678 -.0916
.280 .0675 -.0919
.290 .0672 -.0922
300 .0669 -.0924
.310 .0665 -.0925
.320 .0660 -.0926
.330 .0655 -.0927
.340 .0650 -.0927
.350 .0644 -.0926

ROFPCLH&Q..“

zZ/c

x/c Upper Lower

surface surface
.360 .0637 -.0925
.370 .0630 -.0924
.380 .0€23 -.0922
.390 .0618 -.0921
.40 . 0606 -.0919
.410 .0597 -.0916
.420 .0588 -.0913
.430 .0578 -.0909
.440 .0568 -.0905
.450 .0557 -.0899
.460 .0546 -.0893
.470 .053¢ -.0885
.480 .0523 -.0877
.490 L0511 -.0868
.500 .0498 -.0858
510 .0485 -.0847
.52C .0472 -.0835
.530 .0459 -.0823
.540 .0445 -.0810
.550 .0430 -.0796
.560 .0416 -.0781
.570 .0401 -.0766
.580 ¢ .0385 -.0751
.590 i .0370 -.0735
.600 .0354 -.0718
.610 .0337 -.0702
.620 .0321 -.0685
.630 .0304 -.0668
.840 .0286 -.0650
.650 .0269 -.0633
.660 .0251 -.0616
.670 .0233 -.0599
.680 .0215 -.0582
.690 .0197 -.0566
.700 .0178 -.0549
710 0160 -.0533
.720 0141 -.0517
.730 0122 -.0502
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TABLE 1.- STREAMWISE AIRFOIL COORDINATES OR
SUPERCRITICAL WING-1, A4 = 27° - Continued

(a) 5’2'= 0.096 (Wing-fuselage juncture) - Concluded

z/c

x/e Tpper Lower
surface surface
.740 .0102 -.0488
.750 .0083 -.0474
.760 .0063 -.0461
770 .0043 -.0448
.780 .0023 -.0437
.790 .0003 -.0426
.800 -.0017 -.0417
.810 -.0037 -.0408
.820 -.0057 -.0401
.830 -.0077 -.0394
.840 -.0097 -.0339
.850 -.0M7 -.0385
.860 -.0137 -.0382
.87¢C -.0157 -.0380
.880 -.0177 -.0378
.890 -.0197 -.0379
.900 -.0217 -.0380
.910 -.0237 -.0383
.920 -.0257 -.0387
.930 -.0277 -.0392
.940 -.0297 -.0399
.950 -.0317 -.0408
.960 -.0327 -.0418
.970 -.0357 -.0430
.980 -.0377 -.0444
.990 -.0397 -.0460
1.000 -.0417 -.0477

¢ = 23.55 cm (9.27 in.)
e=1.0°
ETTRT LT IV VI U
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TABLE I.- STREAMWISE AIRFOIL COORDINATES FOR

SUPERCRITICAL WING-1, A4 = 279 - Continued
\

(b) 1‘5? = 0.383 (Planfors Break)

z/c

x/c Upper Lower
surface surface

0 -.0044 -.0044
.002 .0066 -.0147
.005 .0126 -.0206
.010 .0184 -.0264
.020 .0256 -.0335
.030 .0306 -.0383
.040 .0344 -.0420
.050 .0376 -.0449
.060 .0403 -.0475
.070 .0426 -.0498
.080 .0448 -.0517
.090 .0467 -.0535
.100 .0485 -.0551
110 .0402 -.0566
.120 0517 -.0580
.130 .0530 -.0593
.140 .0543 -.0605
.150 .0555 -.0615
.160 .0567 -.0625
.170 .0578 -.0634
.180 .0588 -.064°
.190 .0597 -.0652
.200 .0606 -.0659
210 .0615 -.0666
.220 .0623 -.0672
.230 .0630 -.0678
.240 .0637 -.0683
.250 .0644 -.0688
.260 .0649 -.0693
.270 .0655 -.0697
.280 .0660 -.0700
.290 .0665 -.0703
.300 .0669 -.0705
310 .0573 -.0707
.320 .0676 -,3709
.330 .0680 -.0710
.340 .0682 -.0710
.350 -.0710

.0685

z/c

x/c upper Low...
curface surface
.360 .0687 -.0709
.370 .0689 -.0708
.380 .0690 -.0707
.390 .0690 -.0705
.400 .0691 -.0702
.410 0691 -.0699
.420 .0691 -.0696
.430 .0691 -.0692
.440 .0691 -.0687
.450 .0690 .0683
.460 .0688 -.0677
.470 .0686 -.0670
.480 .0684 -.0663
.490 .0682 -.0655
.500 .0680 -.0646
.510 .0677 -.0637
.520 .0674 -.0626
.530 .0670 -.0614
.540 .0666 -.0601
.550 .0662 -.0587
.560 .0657 -.0572
.570 .0652 -.0557
.580 .0647 -.0540
.590 .0641 -.0522
.600 .0635 -.0803
.610 .0630 -.0484
.620 .0623 -.0464
.630 .0616 -.0443
.540 .0608 -.0422
.650 .0600 -.0400
.660 .0591] -.0379
.670 .0582 -.0357
.680 .0573 -.0334
.690 .0563 -.031
.700 .0553 -.0288
710 .0542 -.0265
0531 -.0242
730 0518 -.0219




TABLE I.- STREAMWISE AIRFOIL COORDINATES FOR
SUPERCRITICAL WING-1, A./4 = 27° - Continued

(b) EJ/LE = 0.383 (Planform Break) - Concluded ~

z/c

x/c
Upper Lower
surface surface
.740 .0506 -.0196
.750 .0493 -.0173
.760 .0479 -.0150
.770 .0465 ~.0129
.780 .0450 ~.0108
.790 .0434 -.0088
.800 .0417 -.0069
.810 .0400 -.0052
.820 .0383 -.0036
.830 .0365 -.0021
.840 .0346 ~.0008
.850 .0327 .0003
.860 .0307 .0012
.870 .0287 .0018
.880 .0266 .0023
.890 .0243 .0026
.900 .0220 .0027
.910 .0197 .0025
.920 .0173 .0021
.930 .0148 .0014
.940 .0122 .0003
.950 .0096 -.0010
.960 .0069 -.0026
.970 .0041 -.0045
.980 .0012 -.0067
.990 ~-.0019 -.0093
1.000 -.0051 -.0121

= 14,17 cm (5.58 in.)
= -1.5°
C ——- )
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TABLE I.- STREAMWISE AIRFOIL COORDINATES FOR
SUPERCRITICAL WING-1, Acsq = 27°. Continued
(c) B;Z = 1.000 (Tip)
z/c z/c

x/c Upper Lower x/c Upper Lower

surface surface surface surface

-.0175 -.0175 .360 .0551 -.0648
.002 -.0077 -.0252 ! .370 .0555 -.0645
.005 -.0027 -.0305 | .380 .0559 -.0641
.010 .0023 -.0354 .390 .0562 -.0637
.020 .0087 -.0412 ! .400 .0565 -.0632
.030 .0133 -.0448 i 410 .0568 -.0627
.040 .0168 -.0478 .420 .0570 -.0622
.050 .0197 -.0501 . .430 .0573 -.0616
.060 .0223 -.0521 | .440 .0575 -.0610
.070 .0247 -.0538 | .450 .0577 -.0603
.080 .0268 -.0552 .460 .0578 -.0595
.090 .0288 -.0568 .470 .0579 -.0587
.100 .0306 -.0577 .480 .0580 -.0578
.110 .0323 -.0587 | .490 .0581 -.0569
.120 .0339 -.0597 ! .500 .0582 -.0559
.130 .0353 -.0606 | .510 .0581 -.0548
. 140 .0368 -.0613 | .520 .0582 -.0537
.150 .0381 -.0620 .530 .0581 -.0524
.160 .0393 -.0626 .540 .0581 -.0511
.170 .0406 -.0632 .550 .0580 -.0496
.180 L0417 -.0637 .560 .0578 -.0482
.190 .0429 -.0641 .570 .0577 -.0466
.200 .0439 -.0645 .580 .0575 -.0449
.210 .0449 -.0648 .590 .0573 =.0432
.220 .0458 -.0652 .600 .0570 -.0413
.230 .0467 -.0654 .610 .0568 -.0395
.240 .0476 -.0656 .620 .0565 -.0375
.250 .0484 -.0658 .630 .0562 -.0355
.260 .0493 -.0659 .640 .0558 -.0334
.270 .0500 -.0660 | .650 .0554 -.0313
.280 0507 -.0660 .660 .0550 -.0292
.290 .0514 -.0660 .670 .0544 -.0270
.300 .0519 -.0660 .680 .0540 -.0248
.310 .0526 -.0659 .690 .0534 -.0226
.320 .0531 -.0658 .700 .0527 -.0203
.330 .0536 -.0656 Wk .0521 -.018)
.340 .0541 -,0654 .720 .0514 -.0158
.350 .0546 .0507 -.0135

o
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TABLE I.- STREAMWISE AIRFOIL COORDINATES FOR
SUPERCRITICAL WING-1, A, = 27° - Concluded
(c) 5¥2 = 1,000 (Tip) - Concluded

ORIGINAL PAGE IS
z/¢ OF POOR QUALITY
x/¢ Upper Lower
surface surface
.740 .0499 -.013
.750 .0492 -.0090
.760 .0482 -.0067
.770 .0473 -.0046
.780 .0463 -.0024
.790 .0453 -.0005
.800 .0442 .0015
.810 .0431 .0034
.820 .0419 .0050
.830 .0405 .0067
.840 .0392 .0081
.850 .0378 .0095
.860 .0364 .0105
.870 .0348 0115
.880 .0333 0121
.890 .0315 .0126
.900 .0298 .0130
910 .0281 .0130
.920 .0261 .0129
.930 .0242 .0134
.940 .0221 0116
.950 .0200 .0106
.960 .0178 .0093
.970 .0155 .0077
.980 0130 .0058
.990 .0103 .0036
1.000 .0075 .0011
€ =6.35 cm (3.50 in.)
€= -3.0°



TABLE II.- STREAMWISE AIRFOIL COORDINATES FOR

SUPERCRITICAL WING-2, A4 = 27°
(a) 552 = 0.096 (Wing-fuselage juncture)

zZ/c

x/c Upper Lower

surface surface

-.0017 -.0017
.002 .0096 -.0132
.0us .0158 -.0192
.010 .0226 -.0261
.020 .0313 -.0345
.030 .0364 -.040
.040 .0405 -.0446
.050 .0435 -.0484
.060 .0462 -.0518
.070 .0484 -.0548
.080 .0503 -.0577
.090 .0520 -.0603
.100 .0534 -.0628
110 .0546 -.0650
.120 .0556 -.0672
.130 .0565 -.0691
.140 .0572 -.0709
.150 .0579 -.0727
.160 .0585 -.0742
170 .0590 -.0756
.180 .0595 -.0769
.190 .0597 -.0782
.200 .0599 -.0793
.210 .0600 -.0803
.220 .0600 -.0812
.230 .0600 -.0821
.240 .0600 -.0828
.250 .0599 -.0834
.260 .0597 -.0840
.270 .0595 -.0845
.280 .0593 -.0849
.290 .0589 -.0863
.300 .0586 -.0856
.310 .0583 -.0859
.320 .0578 -.0862
.330 .0574 -.0864
.340 .0569 -.0866
.350 .0563 -.0867

ORIGINAL PAGE ‘_%
!’,\\! ! Y

OF POCR Q-

z/¢c
x/c Upper Lower
surface surface
.360 .0557 -.0868
.370 .0551 -.0869
.380 .0544 -.0869
.390 .0537 -.0868
.400 .0529 -.0867
410 .0522 -.0865
.420 .0514 -.0862
.430 .0505 -.0859
.440 .0497 -.0855
.450 .0488 -.0850
.460 .0478 -.0845
.470 .0469 -.0839
.480 .0459 -.0832
.490 .0448 -.0821
.500 .0438 -.0815
510 .0426 -.0806
.520 0415 -.0796
.530 .0404 -.0785
.540 .0391 -.0774
.550 .0379 -.0761
.550 .0366 -.0748
.570 .0353 -.0734
.580 .0340 -.0720
.590 .0326 -.0705
.600 .0313 -.0690
.610 .0298 -.0675
.620 .0284 -.0659
.630 .0270 -.0643
.640 .0255 -.0628
.650 .0240 -.0612
.660 .0226 -.0596
.670 .0209 -.0580
.680 0193 -.0565
.690 .0176 -.0550
.700 .0160 -.0537
L-— 710 0144 -.0523
wred .0126 -.0509
.730 .0109 -.0497




ORIGINAL PAGE IS
OF POOR QUALITY

TABLE I1.- STREAMWISE AIRFOIL COORDINATES FOR

SUPERCRITICAL WING-2, A

= 27° - Continued

/4

(a) E¥§-= 0.096 (Wing-fuselage juncture) - Concluded

z/c
x/c Upper Lower
surface surface
.740 .0092 -.0485
.750 .0073 -.0473
.760 .0055 -.0462
.770 .0037 -.0451
.780 .0018 -.0441
.790 -.0001 -.0433
.800 -.0020 -.0424
.810 -.0040 -.0417
.820 -.0060 -.0410
.830 -.0080 -.0404
.840 -.0100 -.0400
.850 -.0120 -.0396
.860 -.0140 -.0393
.870 -.0158 -.0391
.880 -.0181 -.0390
.890 -.0201 -.039N
.900 -.0221 -.0392
.910 -.0241 -.0395
.920 -.0261 -.G399
.930 -.0280 -.0404
.940 -.0300 -.0410
.950 -.0320 -.0418
.960 -.0340 -.0427
.970 -.0360 -.0438
.980 -.0379 -.0450
.990 -.0399 -.0465
1.000 -.0418 -.0481
¢ = 23.55 cm (9.27 in.)
£=1.0°
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TABLE II.- STREAMWISE AIRFOIL COORDINATES FOR
SUPERCRITICAL WING-2, A,q = 27° - Continued
(b) B';T = 0.383 (Planform Break)

Z/¢ z2/c

x/c Upper Lower x/c Upper Lower
surface surface surface surface

C -.0044 -.0044 .360 .0587 -.0611
.002 .0049 -.0131 .370 .0589 -.0610
.005 .0099 -.0181 .380 .0590 -.0609
.010 .0148 -.0230 .390 .0520 -.0608
.020 .0210 -.0290 .400 .0591 -.0606
.030 .0253 -.0329 410 .0591 -.0603
.040 .0286 -.0360 .420 .0591 -.0601
.050 .0312 -.0386 .430 .0591 -.0597
.060 .0336 -.0408 .440 .0591 -.0593
.070 .0357 -.0427 .450 .0590 -.0590
.080 .0376 -.0444 .460 .0588 -.0584
.090 .0393 -.0459 .470 .0587 -.0578
.100 .0409 -.0473 .480 .0585 -.0572
110 .0424 -.0487 .496 .0584 -.0565
.120 .0436 -.0499 .500 .0582 -.0558
.130 .0448 -.0510 510 .0579 -.0549
.140 .0460 -.0520 .520 .0577 -.0541
.150 .0471 -.0529 .530 .0573 -.0531
.160 .0481 -.0538 .540 .0570 -.0520
.170 .0491 -.0546 .550 .0567 -.0508
.180 .0500 -.0554 .560 .0563 -.0496
.190 .0508 -.0561 .570 .0559 -.0482
.200 .0516 -.0567 .580 .0555 -.0468
.210 .0523 -.0573 .590 .0550 -.0454
.220 .0530 -.0579 .600 .0544 -.0438
.230 .0537 -.0584 .610 .0539 -.0422
.240 .0543 -.0588 .620 .0534 -.0405
.250 .0548 -.0593 .630 .0528 -.0387
.260 .0554 -.0597 .640 .05622 -.0369
.270 .0559 -.0600 .650 .0515 -,0351
.280 .0563 -.0603 .660 .0509 -.0332
.290 .0568 -.0605 .670 .0501 -.0314
.300 .0571 -.0607 .680 .0493 -.0294
310 .0575 -.0609 .690 .0485 -.0275
.320 .0578 -.0611 .700 .0476 -.0255
.330 .0580 -.0612 710 .0467 -.0235
.340 .0582 -.0612 - 20 .0458 -.0215
.350 .0585 -.0612 ""‘"'T =730 .0448 -.0195
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TABLE II.- STREAMWISE AIRFOIL COORDINATES FOR

SUPERCRITICAL WING-2, A

c/4 "

27° - Continued

(b) 5’; = 0.383 (Planform Break) - Concluded

z/c |
x/c Upper Lower
surface surface
740 .0438 -.0175
.750 .0427 -.0155
.760 .0415 -.0135
770 .0404 -.0116
.780 .0391 -.0098
.790 .0378 -.0081
.800 .0365 -.0064
.810 .u35b1 -.0048
.820 .0336 -.0034
.830 .0320 -.0020
.840 .0304 -.0008
.850 .02¢8 .0003
.860 .0271 L0011
.870 .0253 .0017
.880 .0235 0021
.890 .0215 .0025
.900 0195 .0025
.910 0174 .0023
.920 .0152 .0019
.930 .0130 001
.940 .0107 -.0001
.950 .0083 -.0012
.960 .0058 -.0027
.970 .0033 -.0046
.980 .0005 -.0067
.990 -.0025 -.0092
1.000 -.0056 -.0120
c=14,17 cm (5.58 in.)
€= -1.5°




TABLE I1.- STREAMWISE AIRFOIL COORDINATES FOR
SUPERCRITICAL WING-2, A

St e e

c/4

G
or v

= 270 - Continued

(c) 5§7 = 0.900 (Tip for SCW-2c)

z/c

x/c
Upper Lower
surfzce surface
! -.0135 | -.0135
| .02 -.0052 -.0209
. .005 -.0007 -.0253
L .010 .0036 -.0295
L .020 .0092 -.0344
r.030 017 -.0376
©.040 .0162 -.0402
t.050 .0188 -.0423
. .060 .0211 -.944
».070 .0231 -.0456
©.,080 .0250 -.0469
.090 .0267 -.0481
.100 .0283 -.0492
110 .0299 -.0502
.120 0312 -.0511
.130 .0325 -.0519
140 .0339 -.0527
180 .0349 -.0533
.160 U360 -.0539
| .170 .0370 -.0545
i 180 .0380 -.0550
! .190 .0390 -.0554
i .200 L0393 -.0558
P.210 .0407 -.0562
P.220 .0415 -.0565
P .230 .0423 -.0568
p .240 L0431 -.0570
.250 .0438 -.0572
.260 .0445 -.0573
.270 .0451 -.0575
.280 .0456 -.057%
.290 .0462 -.0576
.300 .0467 -.0576
310 .0472 -.0576
.320 .0477 -.0575
.330 .0480 -.0574
.340 .0484 -.0573
.350 .0488 -.0571

z/¢c

x/c
Upper Lower
surface surface
.360 .0492 -.0569
.370 .0495 -.0567
.380 .0498 -.0564
.390 .0501 -.0561
.400 .0503 -.0557
.410 .0505 -.0553
.420 .0507 -.0550
.430 .0508 -.0545
.440 .0510 -.0540
450 @ L0511 -.0534
460 ;  .0512 -.0527
470 0513 . -.0520
.48 | .0513 | -.0513
490 | .0514 -.0505
500 | .0514 -.0497
.510 .0513 -.0488
.520 .0513 -.0478
.530 L0512 . -.0468
.540 0511 | -.0457
550 . 0510 | -.0445
.560 : .0508 -.0433
570 ¢ .0507 -.0419
.580 | .0505 -.0406
590 10502 -.0391
.600 | .0500 -.0376
610 | .0497 -.0360
620 | .0494 -.0343
.630 .0491 -.0326
.640 .0487 -.0308
.650 .0483 -.0290
.660 .0480 -.0272
.670 .0475 -.0253
.680 .0477 -.0234
.690 .0465 -.0215
.700 .0459 -.0196
710 .0453 -.0176
eased 0 | o -.0156
.730 .0440 -.0136
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TABLE II.- STREAMWISE AIRFOIL COORDINATES FOR

B ow - 3w

. )
S SALITY

ontar T
SEEN

OF F'Uu(:

SUPERCRITICAL WING-2, A, = 27° - Continued

(¢) B;? = 0.900 (Tip for SCW-2c)- Concluded

z/¢

x/c —————t

Upper Lower

sur ‘ace surface
.740 .0434 -.0117
.750 .0427 -.0098
.760 .0418 -.0077
770 .0410 -.0059
78U .0401 -.0040
.790 .0392 -.0023
.80n .0383 -.0005
.810 .0372 L0011
.820 .0362 .0C26
.830 .0349 .0041
.840 .0337 .0054
.850 .032” .C0E6
.860 .03.. 0076
.870 .0297 .00584
.880 .0282 .0090
.890 .0266 .0094
.900 .0250 .0096
910 .0233 .0096
.920 .0215 .0093
930 .0196 .0089
.940 0177 .0080
.950 .0156 .0009
.960 .0135 .0056
.970 0112 .0039
.980 .0087 .0020
.990 .0060 -.0003
.000 .0031 -.0028
¢ =7.62 cm (3.00 in.)
€=-2.6°

nee-

»
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TABLE II.- STREAMWISE AIRFOIL COORDINATES FOR

SUPERCRITICAL WING-2, A

/4

(d) 57z = 1.000 (Tip)

= 27° - Continued

z/c z/c

x/c x/c
Upper Lower Upper Lower
surface surface surface surface
0 -.0175 -.0175 - .360 .0451 -.0551
.002 -.0095 -.0243 .370 .0455 -.0548
.005 -.0053 -.0234 .380 .0459 -.0544
.010 -.0012 -.0323 .390 .0462 -.0541
.220 .0041 -.0367 .400 .0465 -.0536
.030 .0078 -.0397 410 .0468 -.0532
.040 .0108 -.0420 .420 .0470 -.0527
.050 .0134 -.0439 .430 .0473 -.0522
.060 .0157 -.0455 .40 .0475 -.0516
.070 0177 -.0468 .450 .0478 -.0510
.080 .0195 -.0480 .460 .0479 -.0503
.090 .0213 -.049] .470 .0481 -.049%
.100 .0229 -.0500 .480 .0482 -.0488
110 .0245 -.0509 .490 .0483 -.0479
120 .0258 -.0516 .500 .0484 -.0471
.130 .0272 -.0523 .510 .0484 -.0462
.140 .0286 -.0530 .520 .0485 -.0451
.150 .0296 -.0535 .530 .0485 -.0441
.160 .0308 -.0540 .540 .0486 -.0429
.170 .0318 -.0544 .550 .0485 -.0418
.180 .0329 -.0548 .560 .0485 -.0405
.190 .0339 -.05%1 .570 .0484 -.0392
.200 .0349 -.0054 .580. .0484 -.0378
.210 .0357 -.0557 .590 .0482 -.0364
.220 .0366 -.0559 .600 .0481 -.0349
.230 .0374 -.0561 .610 .0479 -.0333
.240 .0382 -.0562 .620 .0477 -.0316
.250 .0390 -.0563 .630 .0475 -.0299
.260 .0397 -.0563 .640 .0472 -.0281
.270 .0404 -.0564 .650 .0470 -.0264
.280 .04,0 -.0564 .660 .0467 -.0245
.290 .0417 -.0563 .670 .0464 -.0227
.300 .0422 -.0563 .680 .0460 -.0208
.310 .042¢, -.0561 .€90 .0450 -.0189
.320 .0433 -.0560 .700 .0452 -.0170
.330 .0437 -.0558 710 .0448 -.0150
. 340 .0442 -.0556 720 .0443 -.0131
350 oaa6 | o553 PR, 0437 -0l
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TABLE II.- STREAMWISE AIRFOiL COORDINATES FOR
SUPERCRITICAL WING-2, Ac/4»= 27° - Concluded

(d) 5;2-= 1.000 (Tip) - Concluded

z/c
x/c Upper Lower
surface surface
.740 .0432 -.0092
.750 .0426 -.0072
.760 .0420 -.0052
770 .0413 -.0034
.780 .0406 -.0015
.790 .0398 .0003
.800 .0391 .0020
.810 .0382 .0037
.820 .0372 .0052
.830 .0362 .0067
.840 .0351 .0081
.850 .0340 .0094
.860 .0328 .0104
.870 .0316 0113
.880 .0302 .0119
.890 .0288 .0123
.900 .0273 .0127
910 .0258 .0127
.920 .0241 .0126
.930 .0224 .0122
.940 .0207 0114
.950 .0188 .0104
.960 .0168 .0091
.970 .0146 .0076
.980 .0123 .0057
990 .0097 .0036
1.000 .0069 .0012
c =6.35 cm (2.50 in.)
€= -3.00
T

"IIIIIINQ.’

ORI

2]
P

CF FuC JuAal

3
iTY



s OF Pl

TABLE III.- STREAMWISE AIRFOIL COORDINATES FOR THE REPRESENTATIVE
WIDE-BODY CONFIGURATION, A/, = 35°

(a) sz = 0.136

Upper surface Lower surface
x/c z/c x/c z/c
.0001 .0037 0.0000 0.0000
.0003 .0048 .0008 -.0039
.0006 .0057 .0020 -.0074
.0008 .0066 .0032 -.0101
0011 .0077 .0053 -.0134
.0015 .0085 .0078 -.0165
.0018 .0096 .0098 -.0188
.0024 .0109 .0139 -.0224
.0035 0127 .0185 -.0255
.0041 .Li36 .0249 -.0292
.0048 .0145 .0320 -.0326
.0061 .0162 .0370 -.0348
.0068 - .0172 .0440 -.0376
.05396 .0201 .0491 -.0395
.0126 .0226 .0575 -.0423
.0147 .0243 .0627 -.0438
.0192 .0270 .0720 -.0467
.0218 .0284 .0816 -.0498
.0237 .c296 .0913 -.0527
.0259 .0304 .1024 -.0554
.0270 .0310 .1106 -.0577
.0291 .0316 .1198 -.0600
.0323 .0329 .1300 -.0625
.0348 .0340 .1358 -.0645
.0420 .0365 . 1474 -.0665
.0447 .0376 .1563 -.0687
.0471 .0382 . 1655 -.0702
.0516 .0388 1770 -.0723
.0550 .0396 . 1880 -.0741
.0586 .0404 .1975 -.0758
.0627 0413 .2007 -.0760
.0670 .0421 .2086 -.0771
0767 .0435 .2184 -.0785

e Vi g

e



ORIGINAL PAGE IS
OF POCR QUALTY

TABLE III.- STREAMWISE AIRFOIL COORDINATES FOR THE REPRESENTATIVE
WIDE-BODY CONFIGURATION, A/, = 359 - Continued
(a) 5-;-2- = 0.136 - Continued

Upper surface Lower surface
x/c z/¢c x/c zZ/c
.0834 .0445 .2328 -.0803
.0921 .0452 .2429 -.0815
.1008 .0459 .2546 -.0829
.1063 .0463 .2708 -.0845
137 .0465 .2816 -.0862
.1247 .0467 .2940 -.0867
.1326 .0468 .313 -.0876
1413 .0468 .3283 -.0883
1507 .0466 .3421 -.0886
162 .0463 .3630 -.088>
RIS ! .0458 .3784 -.0883

1820 | .0453 .3946 -.0824 |
.195, | .0447 .4105 -.0880
.2040 .0443 .4228 -.0875
.2150 .0435 .4308 -.0872
.2244 - .0429 .4397 -.0868
.2394 .0418 .4509 -.0862
.2485 .0411 .4650 -.0855
.2636 .0397 .4766 -.0849
.2706 .0390 .4872 -.0843
.2807 .0380 .4907 -.0840
.2985 .0361 .5107 -.0829
.3161 .0342 .5268 -.0820
.3362 .0321 .5434 -.0810
.3510 .0303 .5584 -.0801
.3613 .0292 .5765 -.0790
.3769 .0275 .5951 -.0778
.3901 .0260 .6099 -.0770
.4055 .0243 .6279 -.0758
4189 .0228 .6456 -.0747
.4342 .0211 .6541 -.0742
.4474 .0196 .6685 -.0733
.4609 .0181 .6862 -.0721

LUV diere s =t



TABLE III.- STREAMWISE AIRFOIL COORDINATES FOR THE REPRESENTATIVE
WIDE-BODY CONFIGURATION, A, = 35° - Concluded
(a) B‘;Z = 0.136 - Concluded

Upper surface Lower surface
x/c 74+ x/c z/c
.4750 .0165 .7039 -.0710
.4891 .0149 .7205 -.0699
.5033 .0133 .7375 -.0689

.5137 .0122 .7543 -.0678 _
.5256 .0109 .7693 -.0669 ORIGIN " T
.5396 .0093 .7786 -.0663 OF OV
.5534 .0078 .7945 -.0654
.5654 .0065 .8090 -.0646
.5790 .0050 .8253 -.0636
.5907 .0037 .8400 -.0627
.6078 .0017 .8575 -.0616
.6220 .0001 .8718 -.0608
.6344 -.0014 .8836 -.0600
.6457 -.0028 .8939 -.0593
.6626 -.0048 .9070 -.0584
.6791 -.0068 .9213 -.0575
.6950 -.0087 .9343 -.0566
.7125 -.0108 . 9457 -.0558
.7235 -.0120 .9609 -.0548
.7370 -.0136 .9725 -.0540
.7533 -.0155 .9804 -.0535
7718 -.0177 .9883 -.0529
.7845 -.0192 .9968 -.0522
7971 -.0207 1.0000 -.0519
.8084 -.022)

.8222 -.0238

.8345 -.0254

.8455 -.0269

.8582 -.0286

.8765 -.0313

.8905 -.0332

.8956 -.0339

.9082 -.0359

.9201 -.0377

.9332 -.0395

.9461 -.0415

.9532 -.0435

9717 -.0453

.9831 -.0470

.9937 -.048‘ .

¢ = 28.65 cm (11.2¢ in.)

€= 3.1° :

Taniiidy
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TABLE III.- STREAMWISE AIRFOIL COORDINATES FOR THE REPRESENTATIVE
WIDE-BODY CONFIGURATION, A4 = 35% - Continued.
(b) sz = 0.422 (Planform break) - Continued.

Upper surface Lower surface

x/c zZ/¢ x/c¢ 2/c
.2560 .0526 .43 -.0375
.2684 .053 .4439 -.0373
.2909 .05 .4612 -.0369
.3045 .0552 .4752 -.0365
.3150° .0555 .4905 -.0361
.3268 .0557 507 -.0354
.31 .0560 .5247 -.0347
.3564 .0562 .5546 -.0333
.3753 .0564 .5804 -.0319
.3944 .0564 .5973 -.0309
.4188 -0560 .6215 -.0294
.4352 .0556 .6399 -.0283
.4489 .0552 .6610 -.0269
.4633 .0547 .6882 -.0249
.4807 .0541 .7109 -.0233
5017 .0529 .7302 -.0219
.5166 .0520 747 -.0206
.5304 .0512 .7693 -.0188
.5493 -0498 .7903 -.0173
.5673 .0484 .8238 -.0148
.5904 .0466 .8520 -.0128
.6075 .045] .8705 -.0114
.6232 .0436 .8859 -.0103
.6339 .0426 .9013 -.0092
.6482 .0412 .9143 -.0083
.6624 .0398 .9272 -.0074
.6813 .0378 .9434 -.0063

e ollp
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TABLE III.- STREAMWISE AIRFOIL COORDINATES FOR THE REPRESENTATIVE

WIDE-BODY CONFIGURATION, Ac/4 = 35° - Continued

(b) 5}2 = 0.422 (Planform break)

Upper surface Lower surface
x/c z/c x/c z/c
0.0000 0.0000
.0001 .0061 .0004 -.0003
.0010 .0076 .0044 -.0037
.0023 .0095 .0095 -.0050
.0045 .0118 .0195 -.0070
.0044 .0118 0271 -.0083
.0081 .0151 .0391 -.0106
0103 .0166 .0467 -.0119
0173 .0207 .0575 -.0137
.0252 .0243 .0705 -.0157
.0297 .0260 .0814 -.0173
.0386 .0288 .0932 -.0188
.0469 .0308 107 -.0208
.0538 .0325 1150 -.0217
.0617 .0340 .1301 -.0235
.0692 .0354 .1396 -.0248
.0792 .0369 .1573 -.0268
.0866 .0381 1776 -.0286
.0932 .0391 . 1886 -.0295
.1043 .0404 .2120 -.0310
.1145 .0418 .2249 -.0318
.1254 .043] .2410 -.0329
. 1346 .0440 .2589 -.0338
1492 .0456 .2850 -.0351
.1660 .0473 .3037 -.0360
. 1803 .0485 .3222 -.0365
.1924 .0495 .3430 -.0371
.2050 .0505 .3608 -.0374
.2174 .0513 3777 -.0376
.2288 .0534 .3951 -.0377
2411 .0519 4124 -.0377

L2 1R ta. o J
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TABLE III.- STREAMWISE AIRFOIL COORDINATES FOR THE REPRESENTATIVE
WIDE-BODY CONFIGURATION, Ac/4 = 35o - Continued.
(b) E;? = 0.422 (Planform break) - Concluded.

Upper surface Lower surface
x/c z/c x/c z/c
.7044 .0354 .9576 -.0054
.7203 .0337 .9718 -.0045
.7354 .0319 .9806 -.0040
.7594 .0291 .9883 -.0036
.7809 .0265 1.0000 -.0037
.7984 .0245

.8136 .0226

.8342 .0200

.8512 .0179

.8669 .0159

.8828 .0138

.8998 .0116

.9219 .0088

.9363 .0068

. 9565 .0043

.9692 .0027

.9798 .0015

.989¢ .0000

c = 18.01 cm (7.09 in.)

€= 0.31°
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TABLE III.- STREAMWISE AIRFOIL COORDINATES FOR THE REPRESENTATIVE
wil: -BODY CONFIGURATION, Ac/4 = 35% - Continued

(c) 5-}5= 0.732

Upper surface Lower surface

x/c z/c x/c z/c
.0001 .0050 .0005 .0000
.0014 00N .0091 -.0038
.0040 .0100 .0165 -.0051
.0057 0117 .0231 -.0064
.0078 .0136 .0339 -.0077
L0121 .0166 .0432 -.0091
.0217 .0219 .0548 -.0104
.0270 .0243 .0642 -.0114
.0363 .0272 .0746 -.0127
.0461 .0299 .0887 -.0141
,0592 .0328 .1065 -.0158
.0754 .0360 .1234 -.0172
.0853 .0377 .1439 -.0187
.1010 .0403 .1575 -.0197
1135 .0420 .1735 -.0207
.1292 .0441 .2009 -.0220
.1561 .0473 2204 -.0231
791 .0498 2473 -.0238
.1986 .0518 .2757 -.0247
.2283 .0545 .2981 -.0257
.2443 .0558 .3109 -.0252
.2656 .0572 . 3305 -.0252
.2821 .0582 .3644 -.0252 |
.3033 .0595 .3934 -.0248
.3258 .0605 .4118 -.0245

. 3494 .0616 .4317 -.0238
.3715 .0623 .4584 -.0226
.3984 .0628 .4893 -.0209
.4228 .0630 .5213 -.0189
.4533 .0628 .5484 -.0168
.4745 .0624 .5764 -.0146
.4998 .0618 .6034 -.0123
.5226 .0610 .6286 -.0102

Quap s D
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TABLE III.- STREAMWISE AIRFOIL CJOPDINATES FOR THE REPRESENTATIVE
WIDE-BODY CONFIGURATION, A, = 35% - Continued.
(c) 555 = 0.732 - Concluded.

Upper surface Lower surface
x/c z/¢c x/¢ Z/c
.5447 .0601 .6477 -.0084
.5682 .0590 .6707 ~.0064
.5944 .0576 .7046 -.0032
.6201 .0562 .7337 -.0003
.6426 .0546 .7564 .0017
.6666 .0529 .7753 .0036
.6884 .0513 .7812 .0041
.7148 .0491 .8026 .0062
.7308 .0478 .8230 .0080
.7534 .0459 .8453 .0100
7716 .0442 .8743 .0127
.7920 .0422 .8969 .0147
8171 .0399 9119 .0158
© .8358 .0382 .9294 017
i .8529 .0366 .9366 .0177
.8768 .0343 .9483 .0187
.8900 .0330 L9611 .0195
.9146 .0305 .9743 .0204
.9348 .0287 .9808 .0210
.9516 .0274 .9864 ,0213
.9594 .0269 1.0000 .0227
.9635 .0269
.9825 .0256
.9972 .0237
¢ =12.40 cm (4.88 in.)
€= -1.2°
. @ ~al)
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OF PO

WIDE-BODY CONFIGURATION, A, , = 35°

(d) 577 = 1.000

Upper surface Lower surface
x/c z/c x/c z/c
.0002 -.0021 .0009 -.0064
.0042 .0054 .0123 -.0106
.0066 .0078 .0265 -.0130
.0126 018 .0383 -.0150
.0255 .0188 .0736 -.0179
.0391 .0236 .1012 -.0186
.0485 .0263 1215 -.0205
0727 .0328 .1327 -.0211
.0846 .0363 .1549 -.0217
.0964 .0398 1774 -.0225
.1155 .0424 .2206 -.0222 1
.1494 .0474 .2571 -.0216
.1626 .0501 .2807 -.0211
.1866 .0529 .3079 -.0204
.2102 .0559 . 3355 -.0188
.2339 .0588 .3638 -.0182
.2477 .0605 .3993 -.0154
.2600 .0617 .4263 -.0145
.2752 .0633 .4598 ~.C113
.2957 .0653 4953 -.0076
.3196 .0675 .5292 -.0040
. 3468 .0697 .5558 -.0015
.3821 .0720 .5972 .0032
.4046 L0731 .6261 .0071
.4317 074 .6619 .0115
.4641 .0750 .690C7 .0155
.4913 .0739 .7192 .0189
5172 .0756 .7443 .0216
.5417 .0757 .7652 .0242
.5723 .0756 .7827 .0268
.5970 .0753 . 7965 .0287
.6308 .0749 .8209 .0322

Quasaal

TABLE III.- STREAMWISE AIRFOIL COORDINATES FOR THE REPRESENTATIVE
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TABLE III.- STREAMWISE AIRFOIL COORDINATES FOR THE REPRESENTATIVE
WIDE-BODY CONFIGURATION, Ac/4 = 35° - Continued.
(d) B§2-= 1.000 - Concluded.

Upper surface Lower surface

x/c ' z/c x/c z/c
.6617 .0738 .8390 .0349
.6843 .0733 .8640 .0383
.7090 .0719 .8902 .0418
.7494 .0699 .9122 .0449
.7788 .0687 .9421 .0483
.8029 .0673 .9611 .0506
.8327 .0658 .9826 .0528
.8564 .0643 . 9902 .0539
.8919 .0622 .9973 .0t40
.9181 .0606 .9983 .0548
.9418 .0595
.9664 .0588
.9876 .0572

c =7.57 c. .2.98 in.)

€= -3.6°
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. i j =0.144
‘ Wing-fuselage juncture; t/c = 0.
L 28

Planform break: t/c = 0.12

Tip; t/e = 0.10

() Streamwise airfoils for supercritical wing - 2. Quarter-chord sweep=27"

Figure 1. - Concluded.

L O PR



S

OF POOR QUALITY

~net
—te 3

ORIGINAL A

‘) - Bum 1BI142430NS Y)IM SUOPDRS $S040 abejasny - ‘2 ainbid

(*u1009°12)WI H9g'bG="S'd

(b6 L°GI)L1 1 OP
(000°21)08% 0¢
(0000l)00P'S2
(005°8)06S'12

(000°2)08L°L
(00Y'9)962°91

‘v wy
'S4

\

7

m.o.oE_Eoo

SN

$AYoU)

+

\\ﬁ’

34



-

C‘::\u‘ "

[

OF ¥

- — R

(‘UW00H'92 )W 9G029="5"4

‘Panugjua) - -z ainbi4

siajauwijua)

14

r4

("utOOb p2)WI9.6°19 = "S54

©
+©

" " é
T v T

sayou|

4
+-

O
e




- ATY

OR!IG™ "L BACZ IS

[

e

(‘W oobvog)wd9l2LL="Sd

8 9

IRy

*‘panunuo) - "2 a1nbyy

S19}8W14Ud)

v ., ¢ .0

0

("W OOP°82) WD 9¢1°'2.="S4




'(‘

("W OOb'vE) WO 9L¢°28="S 4

13111} abejasN) adBJANS-19MO) mc_z.I}J

o)

‘panufjue) - "2 84nby4

(‘W O0b 2¢) WO 962°28="S'4

e

1911y abejasny asejins-iaddn b —

-+

S19}3WNud)
°o v 'z o




ORIGINAL PAGE IS
OF POOR QUALITY

(*ut OOP'©Z) WO 9¢G°L6 =S’

L T TN

..-8::::8 - "z 8anby

S49}joWU8)

("ur00t-9g) W2 9GHp'26="S"d




‘PapPNIU0Y - ‘Z 3unby4

ORIGINAL PAGE 13
OF POGR QUALITY

_— (0b'SS)22°0b
(00'€5)29°b¢l
— (00°1G) ¥G'62!
(00°6%) 9 b2l
(00°Lb) 82761
(00'bb) 9111
up W)
‘S'd

(Ul OO OP)WI 9i9°201="S'd

SJ9}3WI)
8 9




e el gl

_

N SN s e 3 3 5 o . =
=

e -

=

=

e R - .

, . -

- ...

S e . . L

- - S e e e NS
o ... ..

- -

. ////V%//%«// L L e
. //%/M/A/{/ ... M/MM%WZ/ e W///WW/////%% L
. -

- ... =

= e S e L e - -
- . . o - = 34// . A/um//(/ = //////v/ o
= - - ey :

i

i

L e e - N
L e e

e e s e s - D

- . - -

o

i

, //,:,,/.
..

s

.

e

e L e e
. @ @ @
S S .







ORIGINAL PAGE I¥'
OF POGR QUALITY

"U0, 1Q1S1P SSRUNDIYL (B)

2/9

co’

1 %)

90"

80

Apog-epim
1
.&.L:ﬂ«( 2-M2S 4
L
(62 ‘0/=NY) 22-MDS
A { [

ANUNNNNY
Yy
§
1
f
I
I
/|
/
7

6 °li=yy) ®-MIS |

— ) M .
S~

91°

- 1 >
fw .



QGINAL PAGE 1S
oF P‘gga QUA\_\TY

(o8 mwse.s)ojBue souepIdU} LOIAS buim (Q)

2/q
n & & s eFg
: 7
(66"l1=HY) ®2-HIS Put B1-MIS,
(62'0mt) 92-Mos 4 e = S
Apog- \\ - | ,/F
.!;\ — N
NEEERN
NN
TN é
/
N
AN




LT

. Ny

dn o} jooy
#40 0Z|'oN

1S
Y

3
g
o o
23
s
¢ O
® w

(®]

"SUDIIBI0} PIOUD- YR U} Joj S)uewebued e d)a) sekei-Asepunoq Bupm - °g eanbyy

* o) UOINGY Juod Buim-11a1)12200006 (B)

0008 Joddn

—t
(Ut agH 1)

wo 86062

dy 04 o0y
446 021 "oN

8004418 JOMO")

I

BT R VRt



IS
144

<

~
~d

ORIGINAL PA
OF POOR QUAL

-

26€°0

gin

146 021 °ON

R 4 At 1

3
1
"PONUNUOY - ¢ aanbyy

Q) PUR B} SUCHIB2NG1HU0D Bum-1)1112088NS (Q)

\.“
L) (‘vraseil)
Y

o»m.me ﬁl.& 85062-

990 NJ/
I~
(UIOQ)WO p2°g) \

#46 00) ‘N /
(wig 1 IwdIg'E

30 021°ON

020408 Joddn

-1 AT))
wl 860’6 —

dy o} 00y
4146 Q01 *ON
{

030,in8 1m0

oo BB el o e )k e

o ot At A, w881 U WK My 1N A b e B 4

Y.

[T

P80 o it A

SRNERN




30

dy oy ooy

(ugz'wagLI'e

#2008 Jeddp)

—ngie,

‘penufue) - g asnby

‘qz pue €2 SUOEINGY U0d Bupm- (©I[1{4248805 ()

(QVT-T-PUTR!

30

.oesﬂ .—"3

| ]
TVIINIOUNO3

A



‘panuiuo) - ‘G a4nbiy

*37 uope4nBjuo3 Buim-[BINN142190NS (P)

(uage i)

|

dy o} jo0y
b 021 ON

(wg2nwag)| e

900,48 Jeddn)

rurose 1)
—Wo860'62 —=

90 di 0} oy
i #46 00| ON

90D44N8  59M07)

Wy



dy o} jo0y
b 021°oN

v

o

‘pepNIUe) - "G danbyy

*uo{jenbiyuod Apog-ap|m pajeinwis (9)

tuigerywagire

92044ns Jeddn

{ui2gb9s)

wo _mv.va

il

di3.04 400
b 001 'ON

900,08 JOMO"|

OF POOR QUALITY

ORIGINAL PAGE IS



Wing .5, grit alt

i Sumrnriticaloeing oot

. Wing e surto wl ow phdluor i
Flgure 6, < Wi

URIGINAL PAGE I8
OF POOR QUALITY




o

iy

&
i
by
=
o
oo
=
2
e
e
=
%
=




164 Sumer ceitical wing configieration 23 Wi

Baere g, - Continusg,




e

OF POOR QUALITY

Nl S
Ll i e SoE e

G

= - N _ s
= N - e Lo /// ////W///////////é«///// S e = i 5
. 5 i e Saaaaaaa i aaaaae -
S e . N e = e
.. . = = - ... . . - -
. - . oy ... = .
- - . - - .
- - - .- -
- - .-

S - - .
e e Saanan - L
. Saaaan e

- - .- -

. . .- .-

. - = -

= ! - - - e e - e

L - o - - - .

e . . .- _ = = . -

o . . - L - .-

o - . - - ... &= =

o - o e o - .
e - - e -

NAL Fa

i

§

{

R
et
)

L

. - - - S o
e - - L . o
- - : . .
. -

-




W W
e b

s s s



- - . /V/////N//////%? - ////7//// - ////w// . /// . /// L ///% M// ///// //WW%%
3 . . Ll e

- s ... E

e L - L
Ll e e - .
e

{y(

...
... .. /////W////ﬁ//// o
S S /%N% S
= e
e

S g e e = 3
L e e e e s T N /% Saaa
- s ////4%«%7/ %M///

- -

- - .- -
. .- - . .. ///////////W///w/w L

- = - S = E = g s e S e
... S L e L
. ., o ... .
. e N ae - L S ////////// L S ///////// ///% %Mﬂ/z
3 - = T e s s

S = =

i B et S S SE Rt %
o S .

- i e e
Ny S = B e

ORIGINAL PAGE Is
OF POUR QUALITY

s
. TR - =

i = S

.

s e

=
<
§
N
2
:
®

v

il

R




)

u.s.

o 10

ORIGINAL ACE 1S

Wing, xT/c

o 0.30 035

. OF POOR QUALITY
— T T
! |
B
L.S.| ] Y -

.10
4

9 —b1 N NN S
i 1 * f i
? ; ; ——tee-
¥ v 1 .
! H ;
8| ‘ 1
. ] |
] | [ ! :
! X i - ;
H 1
7 ; ! | '
. r“ ] r t :
i

i - ’ A r |
]_ I l - —— e ]
: . ;
: i
! :
- H

4 —+ - ; ' «~»—;+—J»
" | ' ‘ | i
| A B
o H e AR N A R G B R B I
U VAN 4o . R e SRS SN

Vol NuER RN

N Ny4EE DR EEREE
AT e

I | | J : | | : |

T ! | | | i ! !
e B G S = ISR S UL RO SR U % I
: r 1 ; : a !

O 17" o % : ——
9 | 1 S TR T T O O A O
B 0 I O S

".I i J*‘ v N .1' !
e ! . ' [ : i ;
‘,_1.-.“; P R S . J-W.T‘.. .,.,JQ..H“A-%..W- el J; Ll ‘ ) l J

) R P | Lo

oy -3 -2 - 0 I 2 3 4 5

a,deg
M = 0,60,

Figure 7.- Longi*udinal aerodwnamic characteristics for supercritical wir.. configuratice

la* (SCW-la»),

are from initial series of tests foi this -onfiguratior ' ~.g. ™ S.) = 84.605 cm (33,309 in.); A T 21°.

6

(#F.2sults



2 %4
3

v

i

OR'GINAL P22 i,
OF POOR QUhi

S N 2 © ® b N e ® ® N o ©
.— 1 - T orm e - - I -
T .

T “
: i

‘x\..vt ‘4

R

: |
: i
.

R .“.ﬁ-, .

m
|
b
. i
| , e
1 . h m
. . . . t . _ 1
_ 1 _Ia i Lo
" : : T ~
r..m.,”Tx,M b i __ - ;
T !

S e e g e

o«

0 M =060 Continusd.
Figure 7.- Continued.

e
5y

.t
amt



? ‘pantijuo) -1 ainby4

"POPNUOY  '09°0 = W (®)

- 2=

, , _ . o bt SEE M ..J.n.?N.I
[ o 4+ B
vo. . . . L S le {4t T
“ KR % | BRI
| 1_1 . L ERE ERRER REEE
- PRUSEN - _ e =4 ‘ ,In_rAk Ll . > 1 ® -
‘ , Bl R ay e T RETERERED Hr e 0¢e
h _* S i o EER AL :f::m::
e . . Ha oo S RENNE IS8 S1 55
ST OO | i L EAREN RN shEE
by : ) : B EREES B! ' 111114 !
. * i . RABEEE B ROSEARREEARERRERNR .
I £ T T BRRanamthy
V_k o . _ o i1 e, ' _ LM -
a4 . : _. o ] »
i ol e . .
:t q .Tﬂ!q!”f. H i
oyt } e ..l._ cad i H
T SR F TEREE
TN ~ i i
H ' 1} ~
’ ) WAT—. ”...fé = ey
_nr_q o
v i | .
IR T
..,

o~

Db BN A

m._m‘_+~ , W ’ ,_,w

il , _ N |

S o R o RN be - _m

__: :: ..__ ;": . . _

SR sy I I UETRY FRORR 0 ) ol SRR

! ! : : [ . ] NN i i

T _ |, 1S€0 O€'0 o |l il

o R O R B AL T O
G TR ERRRT IUETA SERRE PUNEE DEETE IR R BN AR BNE ‘ oo Gy |

SRR SRS RRR BN R RE B R AR R L .. P _ - _ s WHO\X Oc_g JJZ.JT_IQLH, r

*




| | ! m u m “
e , * | X o I - e ]
} . ; ¢ , .
I ! 1
: ! ! E e
y ; : : X
m! m S ﬁlT - g - ﬁ{ R e - |- lL. —f ——
L1V ] . ; .
3 A | V “ , ,. L
oo ! _ M <
M 1
v 4 SN, - i NS (SO SN SR (SNIUUE (T :
28 | | | T j
[z g _ : w ; —t ™
% | . | | m :
O WO R D R B ; .
! a4 m= ! W
A [*] o .H ‘ . : T o
£ .oo0 S B U NS A R E N R D i
4R /// |
20 ° ; -4 - ¢ -
. . i
. o [w] I R S - x:x.'H m_ﬁ
¢ . ! ! :
¢ M“ i ¢ - o
L ! L
S W
| “ =y
[ l -T | S - T T w
w ” “ bk
1 . . . | |
: - - e R s s S A S S I :
_ ! : i i ! i : |
; e ] RS B ; _ i : . § 3!
~ _ ! . : : , , I : ' .
: i i m w . . <<
— B

a,deg
{b) M = 0.70,

Figure 7.~ Continued.



22
20
18

16

- 124

10

.._,1_2

i

; - - T ] i 1 !
| | S B A Y
i ' ; ; RESE
« ‘ - T - Tt e T IT —— J—’ M . 9.
A G - \ . ' : \ i RO D - U p 1.
' | ) ! t , | : ! * . A_lr/ 1 i cfoin
. | \ ' | ' : B
. . F W ) ! | “ * ' “ . w _ i i @
b . . ! o ! ) i v o l;w N 1
\ m w _ ! v * R
_ ! — “ ; N
. i o R Tlpmll

]

I N

|

m‘ xT/c :

.10

U.sS. L.S.|

o 030 035
.10

4
}
'

 SEGEN PO

.....

'

I e e E e S e Tt

Y URUIIDR S

o L
; ' o ﬁﬂ : o
,m m | ~ m“ i
i | ﬁ _ - : SR Bl St -
H , ¢ | IS
— + o ot a e s ———— o ———

05 [-—+-

0.70. Continued.

b M

TN e

Figure 7. - Continued,




ORIGINAL PAGE Ib

. "panufuo) - 34nby4

'POPNOUC)  ‘0L°0 = W (q)

15

OF POOR QUALITY

~l M“: MJ.HT f“_ 1IN
Al R R | AR PR
R I O O T e T Y
e . oo 5 - __..;
s ].'vilf ' * 1
ﬂA_ ! L] *
cadd o _
o R EARAN ; i
R IR EO I N R -
e sl.m:. ....:Il!_! . - N P
: ! w 4 SIS
; m . - ARE EREREBUE 9|~
s L n ey e ERE EREE ‘
| - Jlﬂrr ! o ,».‘ 4
i A a— e HTH
T IPR A Mippeta T
vy y s i N .__ Tt R
i ,,_.\‘ [ h 1 ““A, ’ i ,N—ll
, '..l!w..l; _ , . H ' R ‘ T,. I T_A_ 4 .
. : R BT B : , Loty i j
P [ R . 4 M v : DTSSR SN . "A_, taay te ,_,lot
R0 O 58S FOSAPER O A8 I I PR O I A
” o v R e _ | i : " P iy ;

! ' Co ! i . i a., [ T b - i ,m P 1] i o
S RSN KON N TN TN L BEEt IR N O B SRNES BRTRE SIS mn ; 80
B i A A 41 T A0 i . |

SUR T T T T £
_ ! AT PO A1 EO ) T |
| « T [ ’ m oo . B + i .o
o o “ N I & ) RERRRRRNR b “ bC’
_ ' : : R o ol 0]/ SRR ! b
Sl | l T+ h » — S s o P T
cidd _ _ AR BRRE I S b i [
ff - | _ _w mv g;_wm_ f.u__ Wf..m.o om.o (o] _‘_“___ ,:44 ; :
i L . ‘.. . H e - | ;
SRS _ o AESEN R w_ S e HARBIEINEH o |
S S o _ 9/Lx ‘buim SARE)CRESEBRAY! ! _
- B S ] _ * IR ER i b 14
- - P S o i Loy i {
— . o
o N .L-L.l.:tlp vo.



LT

1.0

S

[N, S—

QGL—

I I

% !
| O
R

2 | y
o ' ; 1.7
§ ; /
! = /(
el . } ,,,,,,, .“ - I '.)h.__u L. - — L
| | )
T - | |
SR / S l_ )
| i
T j 1] i
t

>

PR IR
BN N

Vs
B I s L U Gy NI P SN ERNENDNY ST (PN

SR PN o ‘ i

0 | 2 3 4 5 6

a,deg
chM=072

ngre 7-" COI"x’Iued. P T L




4

NAL PAGE IS

ORIGI

g CHITY

OF POC

24

L/D

@] ® o < N (@] ® N
N - - — - - ' Q
‘# —
SN SR B - 1
i : H 1
o _ g -
\ | — )
- e . — — i —
1 .
- . \ s
b
;
{
-0
et
£a8°
20 °
o 0
- ol T
SRS SRS 5

Tk A ———

(© M =0.72, Continued,

Figure 7.- Continued,



‘panupu0) -7 by

pepNPUOY  ‘ZL0 =W Q)

ORIGINAL PAGE IS
OF POOR QUALITY

@
0
.
M
N
o

'!

w,wu YLL Rl T 4 b‘ i - VJI;\M*AV‘ rﬁT L11 .*v.ﬁ.*.‘i fL un JA*J T 4@‘ Hmu,l“ E
: ! J | HHHT T‘Qf I H P
e e 444 SRS N B 1 gl 111 L.N.
5 1k T il ny
| il HAANRS EERE Rt AR R ERR ERNNANES i
B8 , N INERIR ' RS
T L
1= 4+ b 44 4 J:w.rm. ~ A“I LI lw =41 ] “ i Tﬁr T +;.— JM 411‘1 A ] ; a_ T
: m ~M P il i ‘:.. N _ _:_ ﬁA:w
NI HGIEH RNE] ERRSRBARR] N0NY 51 SRR ER TR IR
O e ot INNE RREE ERRRE FRERE IR RE IR RN RN R R R AR UL
AT T _ 1 ;
. st SRR REDRE LERRRARER) SRR 1 B3N | SRRANERRERRAEE
_ , Tt ¢. T ;J,‘Awﬁf I 1T RS PR 3
,_.”. L b E Ly Dl nwh 4
; gkl lndBRRERE R Epans RSN, VRERA A : _ Bk
- EREN ARENY SRS S T - i 11l
T e T T T
_ it ekl SNE _ i IDRRRERRRL RRRES
A L..l “ .mr ~ i W Lﬁw mr + il 1 B 1 w + = M
| H " bt 5 T;‘m.
} a Ha L H RESEARES SLNES
i T
|- il T T T
‘ { { ] 4- 4.”‘ i - - .A.AW
| Hihl L IR
4 v i bt 4 5
N T EHE 1 Hh
|.” . it TTrTw-P 11 ﬁr i . L |11 -+ L
H * ..“ _w.w\“4,__m O— o— D _H ! i
. Ll o m,,u 1 . : i
EEHH ST Ge'0 0£0 o ﬁ |
IR ERERE R ‘ ceme 11 1]
| SRR AR RREY S sn ¥ _T&
.>_.. »_ 4“ o 3 | Lll-?Pqu
A R "1 o/Ly bum i
IS DUV SN ST GUREE BN - 23R EERE




. ,
' i “ ! T P -]
: i SN SRS TR AR S N =
— T | — ERRE B ! : !
— k ; : . ! ! w L
R S ' \ ! : : -
g
IR PR U e e I SRS e ppe
Nails (latoss il ; | U T o] S bl fhupe
U S U
-1 : : 1 _ i S
b 4 - : L T s %
A =T RN SRR S
4 - AT LT
t ] IS i

s : RN EEREE e

.tiwu; | N N B ,,h iy .

— =t 1™ T
RE :

.10

. JUNY S S

v

. T

1
b

Vo
'

u.s.

i
I
12
i b -
o I :
1 T 1 hadaing
D 1 S oal BN 1o
: | . I S,
-t . : ‘ .ﬁl o ».A.H.ﬂlu
) -} N R [ SRS O B
St walb p . - ' -
ot N : 3 - e
R i ! : - i i R
1 i : R P S R
: H
=
Lo
4

!
|
i
|

JR

— g ' P e LT
T . P z -
JRUSE G - 4 - .

y
[ SR - 1
~-T1 - 0 — 1

SEESCIEE B . ~ - = 1=

= N e IWI B - [N I AN - BN b
- H I G iy o T R &~ A S S

B = T " ERIESEY £ ° FROE S ey
RS S S : ] - . DRI SRS Sy =
B gupiiy | M S S Sapu

: LT B et

.- .- - - — — ‘Hl«(&] - — ——

b - e y - [ ———

s et S bt . RN Sl Sl

— ——— D s RN S -4

<

a,deg

& M = 0.75.

Figure 7.- Continued.

PAREDSs
gk

OR ok



4120
18
16
14
12

"10
8
6
4
2
o
2

1.0

-0~
|
|
i
|

w3
1
|
i
|
B
|
POV RIS G Y W
i
]
|
o
|

o
J
)
|
I

'

(d) M =0.75. Continued.
Figure 7.- Continued.

It

r
[EFS PRI

‘\

v
(.

i

L.S.
.10

Wing, Xy/c

u.S.

R T =y

© 030 0.35
.10

|

U S e o B

a’-

i
m m
| : , “ _
- e e o
i |
n
o

— .

e -

OF POOR QUALITY

ORIGINAL PAGE 16



rGE 1S

P

AL P

P . “panufuo) -1 a4nbyy

‘papnpuod ‘610 = ‘N (P)

CRIC

t YT e
- i
-t % & e <H,4 \H_ i .T“
x bR e
3 ! it o
LS TR P
RIS
IR R i
X1 IRERRRRRAL I0RR R RReR:
: gl TL
; SEE FRERUECER .
T e
1 Bkt

A

!
v
|
!
t

S

-
——r——e e

P RS m

o ! T .;_:lm: il

EUSEURES ERUTS B TR S AR IR RR AR AR

rr;..is-:{.nn, e _:t,w.x.l,ji. Sea

LI vyl i L [ 1 1

R ESEH P L I R ~

il - N SR RERNS ERa N § 18

: T T o T “

e " I T..ml“ e

S SRR R e
W . Ll ljss'o 080 o
' R ROSERERRRSREREN 2ERL R R PR g
| , ! SERTEIRRRERAAE zwm_ﬁ: s sn

et e b s e e H oLy buim

1 ' i 1 ! ,. [ i mm_“

Lo __» Vo Lo e, . R B RUNS DA _—

. L



| M M | «
| ; ; . :
| 7 T — M _ ~ : '
! ! ! ! : : : ! : m
! : ; ! R i

i T : ,

. X :

1 S : :

i - -t i

. ¢ - + 4

-;

1
|
1
1
I
i
N
i
t
1
IS .
1
[
Py
i
|
P
by
l
|

ORIGINAL PACE !3
OF POOR QUALITY

TWM Lh ‘\.Hr
i- N ‘“ \“
hastins - : — o ; 1
N | S
1T : . :
- I W S S e S S R S N - Sl
RS o i} ; 1
- i
y 1D O 7
¢ fm = _ :
- O ~ : _ i
»® - ) + —4 —~i - K - HE “ -
- —_ — +
2 : : L o
£ O O ; it ]
w Uu N hd y N 1 o
o] ' , r/ - i ;
M _— . S i S T D i 1 -]
o 0O . ' : : -
ONL 1 v
I~ — » / . L poT
po— ~ 7 .
—= ¢ ﬁ ! ]nJ 4 ﬁ -
_ . ) : Y o
T e I —— —
i N '
) N . .
1 | ;
! ! i : nf/nH i
_——— A_’ —_— e - !la;m,|0.’v|v. L_rl . . t m
[} 1 m ~_‘ -
i . o AWQ\\ ‘

1

+ -
- RIS TN 20 URET) ERE W
= S SRRl SRS SEEtl SR Seses Shbas

o ma AFIFATL (T A D

a deg
{e) M =0.78.
Figure 7.~ Continued.

~GE IS

OUR QUALITYl

OF P

e



Lo

10

I3 JEEES SEase

2 JRe:
P,

+

JENS B

(e} M =078 Continu...
Figure 7.- Continued,

s pa eeah sap s LS S s s o - } D } I TR NS S Al FPos St 55 ,%H R

el

LS. .
Jdoi
t

Wing
us.

°© 230 035
.10

.

4
: i
! .

- H 1 P12
= e - [ 40T
LI _ _ o L ————y - - - — — —t i S e
TERRE : . A | D
= _ _ - R | | . - e
— i H T R

- M (RN ST
- - . Pt Py
2T 'Y.Lm

R



ARG ‘pONUNUOD -4 N8l

'PIPNIOUY  '9L°0 = W (9)

o 6 ) g’ L4 g c’ | ) I
o 18 - v o hdha 2 ROERE FRd - T " vy
T A O RS EXRH] SRR AR AR SRR ) AR ) SRR R
t [ [ 4 j ! H LI
} ] « 1 [ i, ' 1y ._, , SESERE K ]y ‘__,. s b, H mxu_.
et REEY LAV Ot SRRE YRR EEERA LETRE EXEAS YRR AR EERREERRRS SREY
L e e e
_ .“‘ wh I _ ' e 0 ._. “F_ uh.. w. __;
promevy » Laa b B0 A b L L2 " et ermy - = frduby - A guES vb. ,wﬁ.‘
_ X _.“ »W.__ ..ﬁ _... i _.. | ,‘“. .__
' Pt ' 4.4 T \ e N v b 1 [ t R |
| _ RN : . e ' T ,.“ *M.,
R LA RO AENE RO IR IO SN ST S O (RS b5
v i X .~:. ) "“ “.u . - ".‘: ) (e ,
, . roy . t B . | ' '
Y S— et oo g e o ST el gty I-l_y.1_4 x_ ,.. m wovke srgen g e ﬁi« e R aeaat ‘.J:..a.Lﬁ;-. s JF+ v_l
1 . : _, Yoo ,‘._.n. i [ [ ! .AM ' “‘_ 4 ' ﬁ. Pt
' m _._ ; NERRE ! ' f i .“ ; oy \
' . { I [ BYRRES Y1 t t ] 9 , . .;”
' t oy ] EEEE ’ | N ERRK ‘.... 1 b ‘_...w*. yofray o _ ' , N
i ' _V ! ._“ v ‘ L o ‘N y . ;.vm.
N o 3 R B " NS AN !
| 2 B} .Lﬂaﬂal,ﬁ.i.Lﬁl [ A ﬁc_q e d :L‘Jh e ¢ - :oill t:.-‘j:‘ ~.'..r,ﬂ..='.ll.n0w¢$..ﬁ..!.z._rl“-j
| o ' | s bl
f i ! . .__ A 1 N i o "y { ' A\l m 2 B galz. _,".
[} h. ,.,ﬂ t _.«.~ “. ._ ' __ t . o4
f 1 ] ' i __
] i _t.,. , _,. .“, _ | . . . y . ,‘MA
/ T wge ' “ + YN .!o‘..‘:-"ﬂpn.;‘;s.h. 1 l,n e e pR t err o vrwrerfsrgrr mofrmecs } [EEET O _..L.. ...1. bt 0 s 9 Pogen
:A r ! j 1._ rer P R ) .
4 1 . ..‘ ,. , _. \ 1‘
S B ! ! \ N A P N I
_ ) ] ~hﬂ. ._. _.«” ,w_ ﬁ. _,, ] _‘ (X} A“ toe s i ' ; ! b
O R S O e ot At e
RUTY ETRSS FRAXE X NN IESE ST | ISR TARE1 I CON N IR 1 ItS
GRS TN (bt riat g u‘vjtﬁ.m,._f; T T T
' | p R EREN B RN SRR B e
R AN IR B! XA RO FEE VPR AT YR TR Sl
) e Lo ; . . . ol
ono ono > o
, T ak7 N
| * ,ﬁ« O ’4,4 ;_” RN BN [ .__; .oc.; Y|
! ! Ey 1 w
| _ ' : ] )




TY

ORIGINAL PAGE IS
OF POOR QUALI

L “PonuUeY -°L 84NBI4
‘pepnjouo) ‘gL’0 = W (8)
o
;
o'l 6’ s P~ ¢M.
o ! M T -
i T e
I L Y BN +..Taf. »h r.rm M.v “.,L_
HEE % i | *T_:
Pt i ] ‘ ! :
. Tf. _w, ~ ! i‘_ ! ] ON.'
M R ! X R EERE]
1 ] % I
L st i
' 4,:,~ clal !
Ll Wi gy em
T BIGIRE snnmbd
o IR B
=y H .i._ 1r ,ﬁicl. 4
i L b L
col . SEMEE : | 1
! ca ! A ' 4 VI
RN B w it i
SRR H Il s e et st B B et R 1 it
’ P . ! 4 | ., NM« v , ; ; pif ‘.
T T T T | ST T T I I
e b v by Coi " u__m ﬂw ' : cobg __: N_"M
SR R T T R s T b it et Heb i HT
T A [ “‘,._.ﬁ p ! : ' ! w SEREEE
TN RN A .tftx | AEEE R _:_ SR
e rsax el SRS AL e t T ! e e
ST N IH D ISP | NI BRI
A : i g,‘_“ ..._. b m: _”. . . N 1l o
SR R RS SR SRR I AR y_fﬂ m -1.?:1;_ Of (o] a t_“t,r__rﬁrt
. C U ) . P . . ! ] “_..
A o | liise0 00 o | Uil A
' REREE D T e IRERERR L B v , ‘
w b w Pl i w.n.—~. s'n SRS R N P , ! ‘
: [ [ . . ' N R IR 4e ] !
g T * 17 | NEREERRRE o\ x ‘Buim BRIk {341
e et e i “ SUNUUUUNUN NN PR 1550 MEEN PO

Iy

€
(
%
: .
T



e

S
ORIGINAL PAGE
OF POOR QUALITY

. e o el g —
V ! w M ) d ! ! *
; ! _ _ ~
., z I P .I;lg e e “ Jom qeomd s el e fed .o,.!q.-hlu. .
o S i “ “
1 1 | ! . N 1 o -+
L . ” SR DR # S [ Lot S U B SR TS SO b
1. .» w s W ; “ # | i .
o ! _,‘ ' ) i , + w , H
: - N L e | W w
RE " ; . «, R
L .W N A ,, ! 4 -
o q ! r/; | : b _ i | |
Cr . “ q n ! .
: o w N AR UG SO WP S S S K .
4 o ﬁ . : IA._V “ ! “ ) A
Fd3d 7 — m ._ ! | ! | .
. ] . ] .
- - N . _ 1.44\?“
g |
* |
.

a deg

N M=080.
Figure 7. - Continued,

oo | R LA FFEDVIREES ENEEY R T SRS
t . H L
1 1 v L 1 PR
' . . . . ) ’ -
o i 1 ' q
A SRS SN IPYS) SR WUUN UNU S JUUTI WS N ! 1 o o
: e T ) ; ; ! ! R #
: ‘ | . N L s
: T ” ; * : -
i . ! ' ! S 1 -]
: SN SO S SO DI S b S e e O :
: ! : _ ' ! ! ; ! !
. ] _ 4 : ; A
R i hd i u
: ; h

_ T

— _ USRS S I Mai..,il..m SN BES SRR . - T RS -
w\ . , ! ! : i . )
_
f

SUDN STUON SRS S

!
! o ! ! _
- .!«tiﬁ.: e * P .,T..!iﬁ....... - ' W
) ' |
{ )
™~




ORIGINAL PAGE IS

=Mala

OF POOR QUALITY

24
22

20

hd

le
14

NES SR ; - mizl
w [

4 i .

1 . .

I : .
— 4 = H NN | W R S
: ; , .

Wing, xyt

us. LS.
o G30 035

10

10

s cfee s —

|

-4

[

i
i .
S S

I I

C

1

I VI 3N

!

1.0

Co 04| — --|-

03} —--

02— = o

(A M =08 Continued.

Figure 7.« Continued.



o e - ung

ALITY

‘PepNPUOY  ‘08°0 = W ()

NAL PACE IS

OF POOR QU

ORIGY

mo m- h- m. m- mn N. B —0 | | o | —.' [ .
2N R ST SO0 DN UYONE EERTU RRUEL DURL ISR R SERN OO IRRS L R T A Y ;iﬂﬂ; g “_ TR L;“.VN.
AT IO PR FE RS TS DA FA AT FERAR ERREt ERORRARNR) SRRRYORARY PRURA SRR AN ORINN SO0 ;_ T H
NS ERRN BRI m.__fr;.“ SN SSRES SERNT SERUNEONY FEDIN .;r_,:_,:x IRE EARS +~ T._ RREREEIE ]

0 R TR PRt et IR L LA et EEET AN EORR Rt HA R A LAY AN RN ME THHTH
G cipbe e b e B SN AAAS IR :mt_p L.__w HHIT oz

R Y T T 3 N I L RERI BRI IREE ST

Sl i _L v =0 L . o 1 | R REEES PRRE] B .,#h, 13 13 14
bogen ... 2 W - i e v 3 q . - ey . d .~.+. - -4 -+
: Vi 11 L : 1 N EURES SRRRS B : 1
: _ _m_ w N ER A K i MRS I ._Z‘: i *gr‘, w
L RESSREE ENREN REES ERRN DRUSY FRURA MUY NREY SO Seh ,, .
LA Jﬂ _. e o_.._'ﬂ .ﬂ DR PSS ,.;.. b ; i ._;w T o %..yrii..iw_
TR LN TS T EEaam ST EROR] Y S I OSSOt FONSd S MO N PRI i SRR
b..;.. I .z_.f gt H U0 SR AERES EANNE AR PRSI RERe R nes ot EROE m
; H _:_f AT~ i o e AR HT
- AL e el ) , L - [REARESE PURREBAN L ad o

| R RR s pr RN : ! , REEEE JAAB rA

: AL SN I & o RN rI.o.T SUDETEN FERS DR SNK L..i 414111
[1 TN _“ phoo it i ' Y PN Pl ¥1 +H
R Lf. A O RS Bt et it oot
SR HEEEA TR ASoN TR ANARA RS DRl IR i e Y 80'-
IR URIBININER RN SN R R (R
u i) SN i 53 EEON VR EORRA PRE Y EAE
++. gt dedanef 40 idey .J._ 9 Ao d - L4 13 RSP .“,« E .T_ 2 RARE 14 AL._* - 1
it _.ci [y AL VTR
SRR ITER I I cidi e e e - o
BH T SR AT PO
| i i L . I 4 -
L:L b::__ l il o] ol c :__w U _
! T | H: . nee
IR m:; | ! seo o€0 o [ ]
o R RRRE ERINY RIS i e e L : 0
B0 YRR 0n Y ‘ Iagn T 10
] il S0 I
; N B3 AARERERSRE! L SEERR & : ] o
;_M.:.;_:;_i _ /Ly Buim T i

| R R R SRR AR R {

- wenenaba, L. o vemrermeme b otnt ol smbab nden one H




™%
el o,
[
L. 7
- (R
« v
EER
Y “ha
0
[SNe

R

= 0.60.

@m

o

£

S

£

£ s

=d

]

1 -
s
B
-
=2
2

or supercritical wmng configuration la (SCW

(Resuits are from final series of tests for this conf

(F.S.) = 84.605 cm (33,399 in.); Ac“ = 27°.

Figure 8. - Longitudinal aerodynamic characteristics f
upper surface grit aft {fig. 5).

L

A

-



ORIG!NAL PAGE IS
OF POOR QUALITY

4

116

e - : —
AU N 1
~ . R e . | oLl m
; “ | . i A
ot o oA o e R
i | n | i _ i ! i
_ v\ ! « 1 _ ; i L
i . ' DN SIS S
=l A I
- _ “ | —— ' w | ~Jo
: : i ! . i ‘ o RIS B
e : _ﬁ.f.. - * t ! ¢ } P R
A H \ _ : , RSt
: : T ' , f T .t ~
) . 1 ! : ; —— - i , ido
i - _ o ., B “ : “ ) j ’
—- - P - ¢ . [ . oy ! s e
i ! : , ; _ (- :
i L s — — - e N ! | Ao
) : | « : M ! ! SERIIEE A
_d \vz..ﬂ? o : ; : ISR HE - 1 SR
3 X _ . R
i 1 ; , 1 . \ | ; _ [ oIt &HML‘u} <
I . N B — e

e - — -—— . — JPRES S
. “’ A : s !
> _ | —t—m
, ! I
R - > . Bh B S
. ] — h . . -4
! ' ! . M o
i , - # :
' ! . e
| . | i 1
S N R _..- ;\ A M
| L I T
e i net : T e el S e o
T I R T W B
‘ i w ﬁ “ .ﬂ ~ “ - mu uL )
A SRR t - Wl - :
)

@ M =060, Continued.

Fiqure 8.- Continued.



)

‘POPNOUOCY  '09°0 = W ()

*panuijuo) - 'g anby4

ORIGINAL PAGE IS
OF POOR QUALITY

1

¢

-1 -

S e
i LI . l
| [N
) o i
DI U NS S SR
(] b
' « L_
. 1 ‘
I ,
pedt e .
. i .
) 1
fee g - -
! «
. )
.
o ' M
e dempnen e e s 1
A |
]
— .
Al
1 : .
i ; ek B O
- s L N ‘
L -
o RERRR RS o ESERE AR R
E ! SRR K LR ER
.
. L
PR, . [ PR VS
| X 4
N LN
i
|
e - .
. 1 ;

PR B

—_ - -

pEPESS

. i i v s S

S ool ot



e

~
o
<

e i e ———e -~

|

'
JUSIIUI v SO SNy NV S

(b M = 0.70,

Figure 8, - Continued,



OF POOR-QUALITY

| UMTGHNARL FACE 13

24

~— - -
!
o
; .
:
N
NI SRR S

v

‘

|

]
o
C
!

i
t

R N

..f
'Eo \
B L

.06
05 -
.04
03
.02
Ol

OF POOR QUALITY

ORIGINAL PAGE IS

(5 M =0.70, Continued.
Figure 8.- Continued,



4RNe> “paNUjU0Y - °g anbyy

‘PepNdU0)  0L°0 = W (q)

o'l 6° 8 L 9 g’ 14 1 r

LITY

2 e b o e g et e e —
') . { ﬁ| A ,,A,;,_‘ R v Cr :_Tj_,_.',fm ..w..qN
- A . ; . . ! i ! ]

O ol * , _ ! ! . N i :
< D . P .- oo - e ey - - - S " B
e o S I RS AN I : B R At D) et o
. A . : L 1]
d o 4 [ ! ¢ 1 “ i Y
<O S S i i S I ! . e RIS TN i .
m o . p—e . ' . o)—..‘, y 1 . - ON
¢ Q. ' ' : I 1717
& u NN PR O SO [T I S J+ 8 IR SRR SR 5 IFUR AU ORI S A
00 , ; L AR SRR C ; : i :q
+ 1 t
“ 1.1_'.".. - - - l'ﬁl’.m{l‘“( A?lr‘lL_lA.. . .- PO S !.u.. - P SN o ” il s_ “ w .
I _ w : _ C I : _ LAt 91
’ ! \ ERS AR
. ) ' | _.L +1 1
: U B R o o 't
) B 4
| “ I *
! Fe
7.1.:4!: [ U FPTURARY S e + . L. P b T I
) : { ,
f | ! o : i ! _ ' | _ o
. . o v } i N N

Y S SR

' |
- ) UUUNSIUS SR NSO SO SUR S SERVURRUS FSSIE RS S — -
q | N A B
o _ . , | : :
I R i i L i
t,\w,* ! ! H H i _

' ! , ~ , “ t : i ' ' :

A b P i m ;
ORI SRS VR -~ i VST SRR SENUN DU SR S - Llr
b PR Lo ' ! K l
tr __. N..m Ve f ,. u., * , m ' j ,“ .
oy 1 BN s t i ! ) ' } c
- b ! VES OUN LSO S S TN S O . PR ] - -1 - | - e
i . I _"” [ N A“_ l t : “ .

o : cir [ | ‘ ; i ;
. ‘ [ . I o ! |
NS - S ERES | . # . :
tirioil I AT I R B N {404 R IR D
IR EIE CXERE SRR ENEULEANM ENRRNSENTY IR RN ERRM IR

N I I AR I I . , ! 4
L- 3y - ._T_wr_v Jf”»r ._.rfr¢pi F_?A;TLLATZN; th ! _ i! “ .
' H ) :
! N | i ' ! )
' . s f

SSUPIVL SV UUISAS: DI Y FNSUUOUY EURPIY S .. - DT DI G SN SO, -




t
[

(oY

e " e

ORIGINAL PAGE IS
OF POOR QUALITY

= 0.75.

oM

figure 8, - Continued.

WY v over ewr v e

— M




ORIGINAL PAGE IS

e ¥ ¥

24
2
20

o©
— ———— N - ——— — =
d ; . RS O
< ) 1
= !
Fa) g e - .- - [ R
o S ; _ i | i i
Q . “ L
Ol«l. L . \# ~ m!w « e
af | | T E
— t : - - — i 4 o
Q A m f ! | ! -1- =
; - ! FE— 1. —— - :
! : : 17
. L o | m L
I . O i ! T T h )
! - T - : | ! :
; [V U U S ¢ et — ot e - f} [ SR S - [P ST
nY “ . _ ) _ b
f I . 1 ' « e _ _. . w \
! ’ } i : ! : ; i 2
e B ! SRS S | e e - . L - e L S, J 4
A ) o ” ! 4 ! i ” -
. | o _ | t b 1 “ I O
. - 2
O - 1(L !!!!! _ U SN :_ ofxw‘ —
, ; | | ; Joa=d ©
- u A i ~ | { e <.

Figure 8. - Continued.

(c} M = 0,75, Continued,



*panunuo) - ‘g ainbi4

‘papnjouo)

SL'0=W

[

- -
(RS

ORIGINAL P/

' -1 . .
. CL .
e e —————
) s - . e

. REERY
i cr
1 .
; |
k T
H i
| i
| L
H . 1!
- “ Vl_ﬂ
| ! [
| i -
i }
4 e
1 ¥ } +
H ' il
: - . RS BEVES
IR N R R 182
4 4 b .
- ! T ' -

‘. m _,_., 1 !

: [ n. «: i)
D — . ._va PR g g
R SR ' H T T
. ' . ! ,L_L »._
. ; P . iy [
- — o . R BEEE
q a T ¥ T

] "l ! EREE R E
. _ i m_.._
- ' - L ERUEE RN BRE
! . i

ve -

oe' -

w ®

140 M



- e

A

ORIGINAL PAGE IS
OF POOR QUALITY

7

e
|

R s SN smew A A

R U G R

a,deg

) M = 0.76.

Figure 8.- Continued.



;18
16

<
— I . i
xﬁ _ i :u:“w -
: —_— - o e Iﬁ: : ‘. I ores foragters
‘ . v o
PSR S f OII.O.: . w -t el
“ _ | e ; I e G e
. ,, .— < ﬂ . ! -
, ! : 4 : _
’ T ' ) o : ' «
. _ Y-

R

: _ . i
i w " 1 ’ B R ¥ TR
. - : ] ! P PIEEE Shots UGN
- ! K . ; EEIE EXTT O
B T S WD EEuk Erie= Rt

‘ ! 1 RN
I . _. ﬁ ! L =3 seuet M
| AV
/J R — e I A [P

: , : i

. i

SR U

-+

- =4

i

= e e LI

e
!
i

i

l

i

!

!
8§ &

Cp .04

@ M=4376 Continued.

figure 8.~ Continued,



"penujuo) - ‘g a4nbyy
‘POPNIOUOY  ‘9L°0 = W (P)

ORIGINAL PAGE 1S
oF POOR OUALITY

—

T 28 EXIE] SR RERE KRS KRR
[N TN ' L [ 1 oy :
. i EEEREER LR RRRREEI DRRREAUREY
. . ) il N , . . o ..:>
1 .r,r : Pt , , N \ y * !
m ﬁ —_ — e s .ir_» e ] e 1 - ' ,j
| . et L - w L :
Lo . 1 DS Lo . |
. | _ _ = L . R
| : i — T *
' i,
Wv||.|.ll.l°l —— TSSO L |
b u'l o - —
! -— onnd b m— L P w — ¢
|- - p
1 i I
i , _ N ‘
._ :Ar [ -y 9...'_ —eoe - |
e < - — "
] v A._ __w M, g ! ““v .fN_
“ ! | | .. _
. " | |
. | ‘ »
! “ -br‘ —— — "'\..ll"' .'
! | _ i 1 80
] , ; ; :
| ‘ , _ S I i
] . ! .4 | “
[ ‘ \ * ‘ 4
| | | T mat R R fnalh Sy R4y
| ! ! __.._ \ . .
{ ! ! T c B ! -
L ( | ! A e _ .
} 1 : i
m : . WVL, L _ﬁ“ _ _ -
‘ . : — - 4 g
| v : ' ! . " : o °
_ ! i P ~ 4 R N . |
i B .ﬁ.p___ I o_
! _ _
! ]
L ‘ 3
- % 40)




]
1

U S

!
t
i
T
{
1
i
h_ )
. 1 : :
T [ G L -
L - -1
i ll -
— - T - ~—1 ©
[ Wi 1 T b
T per :
o T : p—
+ - l -
: L s - R
. ._ - ' 1 < n
. Aoy _

[ e

.- __T_,‘

T
T
.
|

¢ m— e — -

J e S e S

1

I
i
i
i
i
i
i
;
i
:

o & @ ~ @ a0

S

=0.77.
Figure 8. - Continued,

e} M



T [N Saa - e —
‘ g
= =

I

N s SRRE S PRMpe
[35 Eost B
ST EEoaz seog
A dq
P
_ [ -

——t o e — e —
‘

L
'
I
|
1
1
!
3 ! N
T s . i :
had e
g - [ :
iy -]
: R w TR TINRY S :
‘ ¢
- + ©
) 1

[ S

ey

PHVED PRSI

0.77. Continued.
Figure 8. - Continued. oRlGlNAL PAG

(o M =

£Iis

OF POOR QUALITY



.I "PONUU0) -°g 94nbyy

Q

‘popnduU0]  ‘LL°0 = W (3)

e gy
— - ——

b e ]

———

}— —

=

PUDEIES (USSP SU eI

IS

1Y

e e e ]

PO e
PR S,

[URPUS TSI

[ SOOI LU KUY SE——

R

ORIGINAL PAGE

¥ |1
= bon .I‘Hj - . -t
i K o
: O C ! A ..
u Gaabet _ R P P
1o 3 o e .
Tt 21
(B . ! { {
1 L R R I
.,«,., , . i Ly .Aud h i
+ a5 SR I Bt st et iy I

PR |

®
Q
I

Rt SN
-4
+

B
i

PN § v.

. e t-

RN N '
T . . . 1 o
S R ]
A o 5 PEERREREEY ERTN Y
L SR . SURSNIN EESH RERRARD . .
A : ' - T S B ¢O
Lo ) i ! . . ' O P it _L
v ! R RERRE ’ ' i 4 i BRI IR BRI B 44
w_. g _,_ | f . R IR i {
,ww, KRR N .;,..TL AA“A..Tif - ,_,.,. ._):. .;r_._;r\_I;. 4 L 4]
B Nk ST RR T EEEET RO KRR ERRRRERRRTARREE
! e | o . . iy c 1 .4
" ny L Lt L . i BEE R RN SEURE R no
REREARRAL SORRERRRE i _ ERIERRRRRAARS RERRIRRRRER .
SERERRERE RRRR L R o RN URERI PRRRERARR) ERRRE RS
RESURENE S8 R S RO Hi H t;%,rts. TEES! SUERYRPERL & I
, “ 1 S A E |
. oo ! :
. I SO - . i aahe s b sda Ll e L O




)

L7

0o

S ..|.H o —

[T |

¢ A -

v

o i . w

4 (0 SN S
[Yara

E O ,
TGRS 7
T o
(o R o

- —naa

A 1

e e e f e

(HhMm=078
Figure 8. - Continued,



PAGE 13
ar QA

oRlG\NAL
OF PC

24

122
2

12
10 /0

1 ' -
— e e i e P —— m T -3
{ » | i Q
L+ « f _ i I N -
= ] e Rty e R — -
et S e SRS = T i i i -
! ] . L ]
= L - “ o
- - ot 4 T S o
N | 4
i ~
|
N e
©
4
- o
SN SIS R
PESENES I

i

1

Y S

—

.06

0.78. Continued.
Figure 8. - Continued.

Hhm=



-~
3

7Y

3

a8

QRIGHEIAL PA
OfF PC:

-
oy

-

[ORN E

L, o S ‘PanURU) -°g aanby

papNOUO) 8170 = W ()

2
)
o
fs.
9

Bl T T e " v
N Hoir SEHI
[ ‘ 4 M« . i
o A NRE
ru.w._(, T.L.J .. .
. .
._,_. 5 1t —
1 Il L ‘ - H
by : X
B ! il .
e i .
’ + 1
[ | [ R ' . —
i ¢ P ] ‘
i i ] - _
- e Dk - = - - -y
vy . _ | !
T . ' . N
. it \ i
e + R Bl R T B R et DU -} -
i f ' !
i i
. Lo i
i I !
“ I
,l‘l&l,ﬁl-lnt xl‘n:ﬁ!l'r)i!ilm.l . - — i~ _ +
R | - _ | i
.m;.."_._ i ~ ,bw_: ”:L, e ,~“‘.M4.,AA jps ,.m
; v . ; LR B X ) :
e ead | e o - A gemv [ . - - 1 - . - -+ = - — -
v " o ' i T T ERRRRS E ; R
. . o t N
! ~ : w , : _ i |
oy . ¢ .
fooe e — . "‘._‘....l e s t . T VO S Y ..“‘ R
. | ! SEEE RN A ” ,
: i | ' _. '
- | I N S PO 1o d U SRR S —
i _ ! . ._ : . w
t { t . - .
| i i ) i ’ s m , o b | 1 t
i i | . Tll_ L i R ty ' ! ¢
..!».\m.:!:.f.- BN e s S e aastaty . ad ety VPR W —4 + b - -
! m b, g | ! u,: _ RN , H “
{ ! [N R b RENE R . i . H
b et [ 1 i N L
S R EDR IR Sniun hEihe SRARN PR ool R Punss nnus e s Rl Dkt s Rty S Sl ek R
i ! iy IS B P S EREEE R ERE i S _ i
! | : i ) o ' __,"”:._ L N ! ) .
e H ; UE EESEE NE RN NS Ll FREUE SR ELHE RN B : ;
' ey DR SRERARERE s ma - -
! : THH R NI SN FRA ‘ M SRR
. . JEE TR ERRRE FRERNFRED :%L;. U R i
' ' ) o IR < oy [ . -4 N ., P P
l‘..6*. . B LT, (L T xL'o.._YLAwLunr.._.r;* v,.m¢« +*&“ _...... lf_.Tr# Lu}_.f.l,v.f. L,$4|TP.6';.7}{A._> RO S —
i ' f .1n M [ “~ s ! . ” f
' : : , t / '
: ! m N : ! i ! i
beooeed o e o e SO SN DS SIS S SUU S




M- ‘,‘I

9 M=07.

Figure 8. - Continued,

{



'S

8
6
q
2
0
2

-4

! -

LT - ! f ; ———

M . [ SR R _ . - N { - [
T Z . T o b ey

= ; i . : ¢ [ 5 - I

= _ ~ TR S ——— - —

= | S s i z =] la
1 -

AL PAGE

oR:Gt

‘Y

REAREIRT IRSEARRRRY IRRRA N

1

o
i

..I-47.

g M =0.79. Continued.

Figure 8, - Continued.



ORIGINAL PAGE IS

‘panupuo) -°g ainbyy
‘POPNPUCY  “6L°0 = W (D)

|- [y

-
SEIRE RS SRR ESSES RO R RERPENENRS RRRES SR IREERERE 0RED ve
vmfw“.'._ 4 11+t 4 S 11494 - -4 ¢4 +¢ b 4
i1 NN ERRI ] T
HLHEL ] HHYHH BENBENNS ISEESEENER ARARS
HRRR ,"h.._ 4 SY SR U NS N 06 g8 1 3 1 14 _— —+4 4 b-| -4 -+
it 4 t 444+ L4 | {-4- AEBEREERNSR 21 2
i _AT il M - 3 -4 b4+ ESE RRNEE .:lfk‘u g; 41
> IS & e : LT Tl Sfdas i e B ON..!
2z ERes pany T T PR JRpERRE RNEP »
5 3 SR i IHFHOP T H A i e H B R e
< sk 8 ki H SESSERSEaEunes IRRRRNERE HHH
> T T TIT I TS
_ by 1 ! 1
(@ ! i L_. -1 - t4q a 111 _A 1-+14
! : IR ;. 1] ERenf Enale FRa ﬁ_ “ 11t LITEIITTHHT
(o ! i BEEE Sui ERDEE MenEE SR S ERSEs & il sk ] =) —.'
O : ! P RS RS BERSARSRES FRGRE NRER) PEDES MY NES ¥ BEE + -4
o “ 0 IORRA AN DRI £hh o1 pauns TR L e 1
2 f B SE08 L) et 11 s sse-d O] LESRANRE LRRSEYRE FRARERIER) eSUisddils
w BRS R e ” i1 ST SRS EERRRER NN INRE i ISER 3R
o S PR DR SRS BORE L a8 P ﬁI. L R S ERE 1} 14t
L it : o .w._ SRS [ ik BEREEE; ol Lt ...M BEREAEE N_o
. ; 7 1 " * ? M B BEE! : \BE -
. P . T o e ERERRSES HARRRRREE: EACSERRRAR
v - ) oo . by . i 4 R P ] i i b4 T4 A
Sl NEERES R el e v 1 H 4 N O W E
$12 1600 Bl Aaute Re mas L TR T o/
; N : cly 1 : 1 -1
L MR PO B | i) ‘ tr i ;
B B SR S WS & Al ; h BEnnB I3 .
1 T : T
. ] i i o " M i | RN w”‘_:r mo
. . . C . X ! 1 i PRRS ORERERORN
BT SR Sty lblolyltg R S T AT L H HM. -
. . st i . ! . 4L
e b bt SAERERS ; HHHHHTT vO -
: , [ : : . Ty ) ﬁ BEBEEEERE
o . , : ol . N ; ] .14 L1
3 . Cy i J44-Li 444 q-
S iR e A e M e -
T . ' I | | R 11
i o N I M p 1. ! FApuS 4
' ) : : _.dw . 1 b4 i ] -
Ly . ‘ H ' H L I L 1§ - | 4 [ 1] 4 {44
T il N . .»_»r ] .iL i AT 111
(IR el [ Enai - S Sl 1 1T ' | "
SRS AR . ' . _ ARRRRRRE B Y A fﬂ:’rﬁ.._, T A
- S SERS SV S N o A ERERNEANS INRAC IR0 SERRNRARE) LEDURRENA RERIEEERINENYCC
. « |



e e — |

-
i
}
g
.
+
l
;
!
i
s
l
.

ORIGINAL PAGE IS
OF POOR QUALITY
i
|
|
|
|
|
|
!

]

.
s Al
DU !
|
I
.
{
-
) I S

B T m—

I

- W S SIS S SR P

-. : - ’ ”. <o w‘.f., \w_‘ o0 ‘w..:.y‘ ‘
o : , , S S |
. 1
“ ~
i
]

4

0.80.

(h) M

Figure 8.- Continued.



"penuURU0) -°g 34nbyd

‘POPNPUO) 080 = W 1Y)

S

TY
2

~
.

- 1 e’ I I'= ‘-
W TITT T TR T SFN ERTRRERSS sasuapyus aRSRERRRSE FEN b -
T s AR T HH T T:_A__ _Hg ‘Tﬁi,#. :M ak i fﬁl;

" s . . a3l L. 114 N b 14 144 RN B 4 HE i
e o G Hi SREIEES AEERECHESt ERRRRIRNEY EELIU AR NG REEEL FEY 2 BRI REIN

T y 1 T T EETE T T SEERSNEE SRR RS S - T
Mm L5 Zu. §i] m #ﬁ». j ,I,ml;l L] T ﬁ H4F :T_A _q:_- 1 :A ! fﬁf ] z t ; :

o 4ttt i1t dBRESERES Bh 11 1411
= O 11 : : Hi i Higo e e 1 ahalsdiuuSORAS SRS BT

Gl F4 L } - B BE BRDE B '+ NP HN ;
< a HHH I sa eIk SRLIEL 2L I il
Eu [ L sREISERRRNANE 1] i
o X b T ! 1! RS 1 m gt

IR NN AR R R BN T HES
AT BRI Eandiiine e HE
el i it
P , 1 f.u T _4 T :
IRRRE Ir HH et t _
; R M 1 SN N 3 B T i
HIBL H LN A
EEES BEE il N B R _
P ;_”ﬂ ,.fmw Ty Coi
I BEEE B o e o]
it it o
il i
P N o A SR S B : ‘ FSS SRS A
. 1" Coty TML,.A* ﬁ .A ! ]
i el el ,H
T SEEE) FENNEASE T T80
il U e S
Senes + s el R SO SRS PE Rl Jer s Rt
s _ e 1o ...:uu,:.m?“
Pt | i o [ I foridieny
b i : SaREREEc ESana 11 .
1 i | SR HIINTHASA
-4 P o P4t 44 4+ 414
ik | : RRIREER1 entad MG
EERRR *_ 1 RRRRRRE MEERRRREE
| m k JR
A i - 4 it
_‘ o
rHH- H PR
i | ¥ SEARERE ERRERRRS
L ! i ; -

-
>

1492



io L/D

” I.
-IIIAT:!:IM -l.. o e
-1 ,;“ 1§mE .

|

DRI
!
1

Al e BN S

=08 ™

(h) M*

Figure 8,- Continuso,



m

!

|

T e e
ISP S vilths b

1

18
ORIGINAL PAGE
OF PCOR QUALITY

- - s MRMLET ST A AA

< N

R TN SRR

H
o~

{
l'- :l
t

|

HhM=03.

e b bt et — o] ,

Figure 8. - Continued,

\

-



(o] @®
~ -

16
4
12

10 L/D

f.__ 22
L

0.81.  Continyed,
Figure 8.~ Continued,

™=

= iS

o
V3

ORIGINAL PA

TY

OF PCOR QUALI



ORIGINAL PACE IS

@

OF POCR GuAIITY

‘PPNIU0) - g 84nbyy

*Papn|duc)

‘180 = W )

'y

g ——

b -

f s e -

—t b e

b e — ]

RN U

{
| _
s !
o1 A I
s h_ _ Pl
P f *_f _:
M._$ .brh~»“ *“ wk
PNEE BN BERE! LT
_.::;:_;: :":
,u. ;A_ o, .m_“ __h. .
bl 1} ) BRE _
P R T T |
R : LI N ot {
B RS LR o It g
RS0 SESES RRSNN IEERE IR _ . -
M SRR RRERA RRE! R . N
AL U AN A L ' s BRBE
N i R ~_"_. |
. i Vo PR ]
b L e IR Y h.. - m g o - _J %uT e e -
o 1 . R .__f e R T
K m_. : ! I B I i
- . Al B
1 SEH L T
" ST i 1
- 4 _ -4 |_.HL NN 1.4
. , AT Ol ' i
i ' ! ' - i ! ! Sy
. o ¢ W _ dit
. R Y : . .
RE e T T 7
41 t HE I ! + '
) ! - L
Pelgfee 1o i, N ERA I
4T P A S SRR Rl RS
PrE e Hloboge o i
_", ; wm_,_ s T : ; ._M_F |
T T m | ?J
L . { _‘ e “ 't ._,
g IR
- Ledet e IR I S S 2 i
TP Rion R ae sE ot * “;L
- } { - 1 i { _4%.
RERAEERE TR LU AR iy
f H 1 ‘'
LA I _~ , _" e I -1
) H 1o, co co H 1 H
,u.‘:r.m.? R RARE KR nR SRREY & HHTT
! } | ! RAREE ; REREM
P weiedene e d 1 RS SRR m

2



! ! g ! : Ha
: , { , ] . 7 o
- R et S A —- ———g “ - o
' _ H|.l|_|' RS S -
” | - SEE . :
| T T N I E R
— _ w ) L s 'w :M -
R A S e R I
(y '~ 4 . B S| |
r
T “ _ . T o
[ T : i L . i s S - ]
. -t A “ﬂ.i‘ e * = - 1 ..J‘I-#-isnli.
LN ‘L ’ N - . :
. 1 -
-l 2 Co
] e
LoD .
) 0.
1L ke
OC

i
P

3

2

a,deg

0. 60.

Figure 9. - Longitudinal aerodynamic characteristics for supercritical win

a M

g configuration !a (SCW-la) with wing

{Results are from final series of tests for this configuration.)

C = 0.05).
c.q. (F.S.) = 84,605 cm (33,309 in.); Ac/4 = 27°.

upper surface grit forward (



12

P
[

|

.
NP DGR SN WU

1
I

.
)

- t-

i

: i
e —
|

-‘._,L._..%- -‘A -

S T

4
] : -
i

¢
i
I
1—..»“_

'

() M=0.60. Continued,

Figure 9.- Continued,

ORIGINAL PAGE IS
OF POOR QUALITY



Y

NAL PACE 1S

]
!

OF POOR CLAL

ORIG

‘penupuo) -6 aanby4
"PepNdU)  '09°0 = W (®)

¢ N. —. _l' -
.
T T “ T T T T 12
H “ H ' i . P ' IR b N
i m ' N [ R o
' . o 4o > .
[ERRO S DO feeieoida Ly i oo
* t i H v N rA_J.._¢
_ SRR RS __ :
' N [
ot \ ' 3 [N Ty i
SR SR S F P S ol P
- T 1} DR R T
i ati
_ ' 2 EEER _“I st
, o [ v _.. .
1 , ooy ..“ i i ' [
S v P I TR (PO SR T A b b
! . i i , .
* _ ' ' .rmw. oy t »__1
, H ' [ L - i it
—— - - - . 4
i . _ B )
i sy |3
P o o
h o T _m_J“ ‘H
. S S FrEE [ e
: + : <
) Ld o 1
i
1
eohe
.
. o i 1 1
L
i
lllll . - .le.,..,! ®
- vO
FE .
“ - = <4 wl \
i 1 i
! ar '
| il i
4 -
,M .,h__ ! O
“ M
R IR PN EDRPISIINS SSNRN Y I
* (T RS B i
| _qm N I :
*... i Lt
IR
i
1

i
t
[
-
T
.
¢
Q



P QUALNY

LIAL PAGE S
ol

P

T - - 4 - * . -t ~y —fo =7
b ! . RS I A S JENELS el i
— ; . O i b i ; o R B St adiies T -
” ~ R S T j . SR e Spansaiai S B '
. : I vttt ounl | . [ [N Sany sulvey JUNES NN S o
— - i - " T I ? RS U SHNGRINME SIS ]
_ B --wr - i SRS Bl ot sl el spdute aounill SNSRI
- e A R S Sl S R . s m— o T
— N e — 4 - — X S SRS SN S W B
- { » REes il Bl bl St mets St : S
- L i e el el »
— ] 1. N e b T -t Uniies sl il B
1 = o g s I ] I

Ofs”

OF P

2

"y

3

adeg
(b) M = 0.70.

Figure 9. - Continued,



18
16
|4
12
!IO L/0

24

22
—120

- , : . [
.bw. s R - - R | -,i4.!,IA.r‘I.zIT;IsﬁlT%zt”!l_\li,

LR
e
[

ORi

OF Pu’ -

M =0.70. Continued.

Figure 9. - Continued,



-

- [ \‘.- ;'3
OF POCR GUALITY

e

-~
~

G

' YUY -6 BINBl4 «

‘PPNPUOY  0L0 = W (@

- . B 1 1 v
i T IR RERERE R
L SRR R T
b [ _ R R
Lo R : A i ER S
e ke —r e b e VL -- 4 -4 P f\f‘
,:.__ Coy Vi g IBRR1 BRE
. N RS Vi I PR RN |
! YRS B I i BNE KRN
I R i + - sk
H_mh R 31 RS CERR BRI B 0B
. i il ' IR EEEEURRNIE RREE B
| HH B8 DOESL B 1115
! i ' t 1
e b FR— .
. rw.l i RERE IR - o R
! . v L) oy ....
T i [ v Syt
. : Ui
PR S gt

4
e e e e
.
P
'
I

b - e

;
o
|
]

i
¢

L !,...jﬁ! —
7

-

B e o S S Y SRS

T TP NI

B e T AR ]

T

-



JRCI
QUALITY

e p
s
i

r.

ne
iy -

G
OF POUR

1

A OR

54

R TR N ‘__ . iz M b
———— - e —— »lllti’lr".*.'),.'.lv|u()l R o l..x\ - - - 4 |11¢ , - —4

e s : : T - U H*_ L“-

h o

R - ST e s e - RE ~t+— 1
. ¥ -

]

|
2 .
!

!N,.B .

— o)
B
r_
T 1<
R 1
()
S .
Y
o N 7
— N
P ]
R :
. -

=0.75.

oM

Figure 9.- Continued.



NI TN

AGE 1S

1.0

ORIGINAL P3

e

-‘-,‘¢
——
ryes e L
— n
b 3ast
s
T -]
o b
NM .
JJJJJ e spass L)
I3 SSabg SEEe:
fond ot
+ +

tc) M= 0,75 Continuad.

——— . e Gm. e -

Fiqure 9.- Centinued,



"pepniduo) -6 31nbyy

‘PPNPUOY G170 = W (9)

)
@
™~
©
0
<.

T T T T T
RARRS i A ! __; 110t i il
eI InNng N bpte 1 i
1, ! L_~ Aoy ux—.f» B T S B i1
..)ﬂk \ H * +11. . I BN Rl * MR
i ! iek T T._ Lr;*.? 4y ;
S INEL E I i b g .
it ~ |58 _..r_ m...».. 1 &.;L. 11 44
IREREBRER) BERRI S ERES SERAE RR R T i
SR EREN HY T i
w.:pw S "...“H I HE BRRE R
: : P IS B e
IRERD P RREN SRREN I i O ,4..:4
RN B _._ [ ¢ g - 4
AR S A i . 1
R B RS ARRES B : i
. L] 4_\“. LIES ! ’ J_
: R PR : !
AR ” b
- s :
1 L )
. ol 4
i SN
X i
N
! :
I
1.
i Jw.”
uk . . .A_
RN S o SR SREEE ERANE TRAEE §1
b R R PEREE EERNURRTES IS
o i * B .
e SO SRREE EFRRE B AN R0
e e L) G Rl B
T T
Hy _ BN I
. ! “a ol pill N B
o Rl SR B S -1 _.?1._:» w..,.JoT_ - -4 :
! . SRR Pt R IR .
L R T SERAISRRL INeNE bt L
, MR R RERRERRAE RN !
| i SR U R (R Ul w
B : i .l ' RN ;
oA 1 . ST T T O i ﬁ ,_
i ' R . . !
_. B i don P

Ay il




E 1S

AITITY
|
|

AG

F POOR QU
Lo

- B — - - o - ' m u ..
R R SRl Sl S
: . i
— P “ r
T N ST S S TR
) “‘I ‘ - i h ‘ ]
i ,
- - T T = ! ¥ - - T

|

ORIGINAL p

0]

e e -
\

—

i - —
'+ — -

!

——— PR

— - |(T.- USSR S —

; I
- 1 o1t N

i

ey -

o Tt

_— . e e+ . O — - - !
™~ © w <, " N . o _ ;

(a M =075

critical ving configuration b (SCW-1b)

Ac/g = %0

ynamic characteristics for sune

with wing upper surface grit aft {fig. 5.

Figure 10, - Longltudinal aerod




R

. x‘ﬂ

f\C’AC
n
'y

R QY

"~y

AL ¥

ORIGIN

24
22
“H20

!

»
+

u...mL*.. w:|f

i 1
- f ; A o
. B e s ) _ ! ! S T et
" , ; T T -3k
" — - L S R P
B A N : L 1} L
* 1 v - - - t T
1 . [ ! Lo - B B
| : g S SR PN
AR SRR Ik S BT ] i v A R D +- Rk B BN SRRt IR R B ot et
- —— .. AMU ;m e e e = Lt e o - RS SRS O AN AP IH_IIA U R g
: : “ ; W ; | B
' T : T T t ’ T . 1 l_P ; T @
o | -, — : : : , - - I RS St
s E—— SR | e
; - i H : { :
S . : . e Toos ; ' : ™~
e . I ! N Lot ] |
o R et I S B T T T
! M Z: VT ! | * : | N
. o . e e e } : 4 - ©
N i { : | ! 1 ' °
=2 SR T ) S
- Sl i . ] P ' ! '
——r —— - »1 - 1 + n
- - — - . : b | : .
L g - .
e e B St -

.— ‘,n( ) Y.

- M.A.vq\..”w . xuﬂw. -

) —t—+—1{«
o M R slbobelil

. H ,
* - ” —— _ "
S S S J e S L.I!.!-» I PP 1
] l f
t v [ ; . i e .ﬂ ~
n RS I
; ! N
s e o - 1 - et 7 2
D “ , . :
- e - 4+ ' P QU
I - ~ i , . -
L o - e e e e b e e ]
L ; : : 1 i ]
" M Aw ’ . ; . ..Lllw b =T o
S _ e e e —_— 4. e} b SN S
T\'l" - As H “w T H m
1 : ! B o 3 e L i i . )
! : M , . _‘ [ PR T S S
—— e i . - H bl . — PRSI S
P R BTN KOS G G = =

(9 M =075 Continued,

Figure 10, - Continued,

e |



ORIGINAL PAGE IS

OF PCOR QUALITY

*panujuo) -°oj ainbyy

‘pepniaua]  '5L'0 = W (8}

—_— —

. ———

———————e ~ an—

-:_
(’s™)

89098 D
MWy O
wo

‘62

’ - -

N A o oo
! 8 il iy SESURREE
| R 1_.. N :; B :& HR
‘ . | T IRRRIRDGE:
_ _._ ﬂv .a_, __.,
| _ ;L! ' : :M_.
b T ™
| e g i H
.b " ) .IMQ. .'_L¢L_ith ru “mlﬂu
I ._._ P - [
i ) " !
s _ r‘.....fl...tw rw.. ?.ﬁ. i
, NRRERERAL N ::7_ ~
SR B
" WS EREA o _.t A
;,. ; i _"4 T W _“1,
' oo \ R RN 1
= = e
R s
o 2l , : B ERN
| Ar,r.n —— e i ,_I .m;‘xw
Vo [ L A;,.__ !
il | IR
b + -+ A F e maeda et e
L ‘4‘ ; | L P
L | S
. o _ “ o u K
o e R BT B RS R ol : e
J ! ! . { ! RS BN
{ ! ! : ! | i : o b
! { b ! ‘ e n * i Ty
i P w # | : o
! __ ._ o - -

|
. o '
' ) ;
3 ! : ' .
. R
I B e [
[ o ,_.u . [
N NeTREs B SR L4 ,
T T
chit o : R I !
ERIEREE] ERN _.____ i*__:
' o _,.“ o ’
' {
[ .
. ¥ L
: .
MU ERURR S SIS S

LAY

82—

iyt

o2’

i 910~

el - EU

80~

1L 4%

LR N

S e wm

Five T & BAMGNIR b bt X4 A



. 1
1" n

PP LOU

ORIC “L PARE IS
OF °C . R QUALITY,
—
i
[
!

M=107.

re:

Figure 10, - Continued.




Aty

24

22

20

18

16

14

12

ioL/0
8
i
0
2
4

- S—— — — o————

_ ﬂ _ RS S S e
N S S JIES . S )
\ | i - B VT Sowgs 2poel PRES oope Spu
_. _ . S S S s et s = 2 S =)
e N 0 T Ty
_ I S N N i bont
! H -y ot ) A - - = pu bua

' ’ H . e St i I — phan RIS
- R e S — —— - by PR G SN RIS S}

m o L
A | Ee Sy
t pr—t——t RN e ikn
! “ . ¢ . Ong - - jpne PR BIRVSE Doy
¢ - - i ja PN Spe i boet
- T g - N 1 3 Suues pya

' ] : IR Mot S PR Soaulh noet
. . = 3T P (RIS bty (e e e Ty
1 - i T e

}
!

i
¢
i
1

TiE i

b

ORIGINAL PAGE IS
OF POOR QUALITY '

T il

{b) M = 0.77. Continued,
Figure 0. - Continued.

—_
|

!

|

s

|
IR

l

|

|

!f
U FUR S
R N
oo Y
. AR
]
R

[N N S R e o

B




AGE 15
R QUALITY

ORIGINAL P
oF POC

‘pepNPU)  "IL°D = W (9)

M
N
o
'.
Y
|

————
—_—

L d
- A,1.1|4, T ' _4“.‘ A,: 1%4 . d.\A Y »M * - QN
AN BN INEEE FERIR B f_.; Hi T
_,w ::J_‘: P .,«_: .\wﬂ.\.,_x ] h%m i :v “1‘4TAT
. s M I 1
0 : I o R R
O R T O SO O Y EE 81 11
y ;f_,%ﬂ 1 e - L_._Tw; _%VN
o i It RN R L
i B ERE! . .
| 1 ool i
_ N 1]

=

R S
R DRI

[N SRR G

|
o1

21— %o

i R
180
i { ]
| ! | | m : L
! ! ! i i ot .
A»A“v a—— L. - .x«'c.).Lllo. “ - - .h. | _. - RO I . 4.“ , , ‘_ w _Mww ;“M wv0|
I ﬂ | | | ] s 8098 o | R Bt
[ _ | m wcee s o | L p
m ] “ ! RS wd HRD ik m::t_ _o
_ . . } o ,___; S (‘s'4) 6 E mf; i ;E‘q *F_ ,m
H _ P . _ R RS NN IR

v0O°

e




[T §

f e e—

IR o
———— -, 4 o - - . ll*.’ S
—— '

- [
1 . it liilun i . §
— - -] P S e JERNPAMA W —
_ HE— : RV SUUY Wuy ) ¥ TSI
r - + R . - = - — —

. - P - 4 - - J——

P s
; I oTrer
J_ ' - D i 1
4 :
. , - - - - ) R B
- - Sy LT
; e weseed) I 1ot —
b S 3 & !
: T ] e
- m . IR o DU A
b - S - -] 1 -
: t . - v . ’ s
Z . o © . - - .
: - ~ I e BN § T
- o DI S S
s : L e I § I
1 - - . i - o
o = - + - = - i ‘
- ' _~ 1 - ~ -4 -4
U : , : - S
J—_— f—- e - mn g a——as e — . - ——— - - —— e ———————]
— e e .- ' fu— [ u -+ - - - —_
oo - oL

m— A i ; -
o i . ]
{

; _ —_
{

1

i

—

i

L

!

3

2

adeg

= 0.7,

oM

Figure 10.- Continued,

ORIGINAL PAGE IS

OF POUR QUALITY



Nt

Rt
b~}

5
H

2 JUALITY

UNAL PP

ORIT!

24

16

io L/

'

{d—4 8

b s e ]

N

99 410

L

~
o

E_P:

~

K
t

i

|

L]

Continued.
Figure 10.- Continued.

WM=07,

-~



ORIGINAL PAGE 1S
OF POOR Q-i-ITY

"peRuluo) -°0) by -
"PepNPUOY ‘620 = W )

*} 14 € ' I’ o) ’'- [Py
L ol : “ e 50 T T - lel
STI R I PO R TS N I Wi N
h | | ! | lw
e R B raad Pl SRS s SIS B S ool o T be -
] , | | |
. e m“ x_~ Ll.r.‘o L‘D* .
i . . | . )
R _ _ .
- S R e B i ST EE S , WL,. — 108"~
. _ ST R I
, LR R P TRt RS ARae s
4 | ' ,M . _, Y N !
St e A NI TR
. i i S oo
NN O T _\r_v,.F;,L S RO
o ;T ST , 3 ;A
= eSS 120 WY
1 ' ! ' [ :
! i ! ' ,
w S ]
I m M m _ _ .
_ . _. - . - I“ —_— .«W.,uli QO‘
i N _ _M
o | ] |
m

b S . |por-
 S88'€E 89098 O | mv

| 60E'EE  S9'¥8 O N _,
_. .:— w ,_”.__: W,,,., ,.“
s B | _

Ny

! .



!

L PRGE IS

ORIGIY!

.‘f

{

OF FC

S -J/ix ey

4- -

¢ & E

0. 80.
Figure 10, - Continued.

M



- . ol

10 L/D

18
16
14
12

124
22
-{20

e ol S e S e Sty
oo . '

0.80. Continued.

@M

Figure 10. - Continued,

ORIGINAL PAGE IS
OF POOR QUALITY



“ *p3nuLu0) --of a.nbyy

PepNOUOY 0870 = W (P)

"= 2 -
82~

1]
5
il
—

———— e

be -

!
i
i ;
i
Sk
SEEEERRES
I “
RSN
1 M_ Qe -
|
}
siint|
L
T 9l
i
+ 1t
RRREREE
P!
. . d ] .
P 1¢e ! EO

-

-

80°-

PR S

i
————— L L
S Su

—_—

— oy
o

vO°-

dh Sipsiien i
o

e

S0 GENPARRSRI S

1408




ORIGINAL PAGE 1S
OF POOR QUALITY

a . deg

{e) M = 0.81

Figure 10.- Continued.

¢



10 L/D

22

20
I8
16
14

{12

I T

!

g

(0 M = 0,8, Continued,

e = N

Figure 10. - Continuee

IS

AGE
UALITY

ORIGINAL p
OF POOR



! ‘panupuo? - g ainbiy

‘POPNPUCY  “IB°0 = W (3) -~

oe’-

9=

UGN DU ELEEE SRR L . ; N_olEO
N T M 1 j '
. _

- | S C |l 140~
¢88°€E 89068 O | oy
QEEE  SOV8 O ~ S U
"uj wo _ ;m. 2 _m “ _ _1 0. w
M °s°4) b SR & ;T,; 1Ny !
! _

DRIGINAL PAGE IS
'R QUALITY)

I ot



AGE 18
ORIGINAL P

% o
-

[

| R R
© e e amn e 4 “ — - .__ ©0

o T T Lo !

_ S rlx.r - DU W #

- | |
—-] . ——

T T T e T o - . ﬁl R
_ - nﬁ-:-!!,.- —

- ——— ; _ .

(HMm =08
Figure 10, - Contl:iued.



~

10

-t
i

i
|
|

|
i

'
e

L
-

I
SR,

E ;

]
+
4

e e

|

e vt e

P

1
4
N 0
\, i~
4

i M=08 Continue

Figure 0. - Continued,

PAGE 1S
QUALITY

ORIGINAL
OF POOR



ORIGINAL PAGE IS

2

'POpNOUOD  ‘ZB°0 = W ()

BRI DR T T T mN -

—

[N SRR
e
PV Wy
™~
—

[} -
R

QTN

S UL N

OF POOR QUALITL

N i o [ MR
1 . Lt . T L s

L Aoe-Sd BUEE GOSN EABTN ESRRNNOURY UL UEO FORNERUN NRY AERE oz’

' T » - : T . ——— - - - T4 i —
*._ . l/:__“;:_f.‘;;.,_,_,_;_ , __T
C bl 15 b | ET.; SN , oo
i sl b Se s RN
SREEREEN ]! ot NI R N EERRE R
il iy RRNARL S Sannnmor =t CRRRN NN N B FEETE AN —

R b e e 10T 91

L ;T f EREERERE AR IR ARERE ROREE ,_*f.._ ! _ P
e AR D HEtrrt e AT et | ' -l

“ i oy M;vv . Sy ,,,.., AR Lyt o
RN L e 111 PR

' I i T_m,_ . .»,A_ . P “ _ el 0

-

— e

| . ) } . ,

, B REREE B I o Lo L ! ;

.Al‘v.lli.rl..A ‘.‘A...A..lx.‘nﬁ PR l..m..l,l!i . . . TP S .o .t;v . _ U F 3 . |.JM‘ = IML%L mo.l
j

{
i | |
e 1 : N | | O o b
- A ) . - P N g mixx i4 - |.m 8 .. ,!._llu.lL SIS DUSEEUY N S (L Fl e 1“— . L.lt..cr.L -
i |

__,. ..4 . .
- SRS B ¢98°¢€  §90°98 O EER N IS
SN w

. ) deeee soeve o LB L] g
L { o v 4‘|a M;ﬂ MJ__«JW J . .ud#-_ ,_HMA.;,H ~.__.4‘_ o
_ . : T wo A Ik
! RN B m oy o b,
R . ('s"4) 6% T
' i * s [

R N
; , ! t S !
H “ [ _ |
! B .
N UL NS PRSI SO P S AU . — R e DS Vo.



"

0.60.

(am

ST A skt A

DN

Ja"
OF POOR QUALITY

A

2
"ORIGINAL PAG

&

Figure 11.- Longitudinal aerodynamic characteristics for supercritical wing configuration 1b (SCW-Ib)
with wing uppersurface grit forward (x,/ C = 0.05). .



[ S

@M

\ L

0.60. Continued,
Figure 11. - Continued,

!

1S

OKIGINAL PAGE
OF POOR QUALITY



"panupue) - °f) aunbyy

‘P3pNIUOY  09°0 = W (€)

]

" 82 -
~_;. H -
ol o )
ol : . ]
1 ol |— - ‘A .
- 4 HHve -
Qlk ey 4 .IN
_ __ |
» 1 (0 X A
N P
L i o
IRES )
1 ; ¢
i ,

91"

-+

T2 |0 Wy

80

140 M

m 1 lessee 99098 o
_ 60£°EE S8 O
M G w

_

!

s B

10



(b M =0.70.

Figure |1, - Continued.

-
-l

ORIRIVAL BATL T
OF PONT L.

\ T
N



IR

il

Ty

03t

02t-

0.70. Continued,

(b M

Figure Il. - Continued,

1

P . .
[ SR R

OF POOK G usdaiY

O.



oLl S "PONURUOD - “If w"bl3

oy

‘papnppdod 020 = W (Q)

ORIAL pant IS
OF FC . O ks

) T TR T | T
oo SN IR 1 1 N 1
o T 1m :
; ARga| SASIEEENEETRI IS ] H
' 11 T M ERRIRERE:
o _,; ! EERERRRRE MY g
- il nuE R Lt ! s -
T B EEE -t T Tl T -
H: T t: IR IR T be
| 1 T REISHI il
=] g e it n T
H i ool _. AR R .
I B A e R il
. " NS , |
T T iR re T 0 ¢t
Pl | EREEEREE PN b
] m AR ]
i . j SHIINH i H
#7 - afint SEE1RRRATENEN] ISR ol g -
T = SeuRREPRS EED NRRS 91
A AREE RN L.TT.JL. “d iy
! SRl RAERSRE RUSAR FRURN SR Ly
. ! AEnl FRARR RRENR RN -
-3. -1- i i 44 1
uL i 1H L G m .ML*“._
i 2 B8 . : AL o W
4 R T = SN RS IR E -
il . ANE_T; e S
- e I Ao B e
EERRS RS FRERA RER RS Lo A HRH
1 SR RGE
, SSEE FES SR NRESS T At -
el e AN I 180
W 3 IR B
N i _A 4; H_ [ 111
: i u , _,A_ f 4414
SN R . - e ol - - .} - . ' o - ...iolav YRS ISSEIS DU [ ]

688 ¢ 89092
60€°¢E 150 08
‘uj o

(‘s b

1 .
JRSNID RV SRS PR S e =




v >

=k

83 - _

53 L - ﬂ R )
-l £z : N ' o ) L . )

A ',U —— e [ S i L_l} 4 - 4

£ 5 ¢ i . o M 7 S ©
G oo _ P Y s Semes S S Sii Ta—
o w ; T T e e e e P —— == —
ks 5 o Toes

adeg
{com=075.

Figure |l. - Continued.

{.

[ TR p—




}4;...;._;; ~- 1
!
|
il

i

1 -
e
I}
1

|

z

}
T

Wia' Y o dlani
L4

1l
"
{
T
——ﬂb&h——..gu
L
H
i
4

" . y
i N F 5 i EEES (S S ) R
f N o S G e I - T e =2 T

&1 T = b S
3 PR T S s S i USRS ORI SO i m
ml..r i =
i i
” .
]
S
E -
- |

Figure I1. - Continued.

{c M =0.75. Continyed.



ORIGINAL PAGE IS

- ‘panupuo) - ainby

“pPNPUY ‘610 = W )

OF POOR QUALITY

- T
! J_ mo No -
_ o
_ B W j B EI ! too "= Py
\ : | | e | M H .
! | _ i ; “ , 82°'-
BRSSO T leatabadad b okl 0
| st .A R IR R PR ) (TR O
. L T . .
x_. i ._‘ , ! _,4. _ﬁ ¢No|
. . \ P | | :
I BN DRSS SO ST OO PO
LL o 1 i xul_vllv._. I .
i S . _d
, . ‘ .
. I v . _ . . o | .
__ _‘“.,“ ' I - T. _.ul.l,’\'l.._" []
| S S A 102-
, T _J_J.T-V_L. Ao . v ' '
L n SN 1 ,.4“4 N -
" .“: RS SENEY Enus = : CC :_ N DR i ) Co . i
R T“ FH EAR AR Al T - A
.. i . L : P R i ' ; ' - R :
o ,,Jh_m?-‘q.,rI“L,.-:T-‘_.rTr,_L RSS! X BN 91™
T: N _‘ i .fp:jﬁ - T..,._-m_ijlff,-”[, it RN
S T [t 11 PRI i, YO 10 o 1
e e REs LR =t e A LA ;;Hmrm_f phibis ! AENEE
- -+ »L_l%-.”“.u : - = ,A __, ’ I’,_ hu w ,.,_ _ ._“* Q‘«u
; - N ¥ _ ” R | b L .
= i .rwlx SRR KRR N Af} by o o N_IEQ
S S _.s,: b xS FIREE I A i - -Jlﬂ 1
e et T Ttn S | R T : a B o
| i . ! 100 Hun A Brant ettt S o |
' . T , _ . .
i | _ A “ 80"~
' . H i
| _ , | i |
] ) '
i
i

” = A . bl e e o V. ot m .
! . _l...\;lT R T - .

L “ . . G88°¢E  890°98 QO ” RIS 4 Oy
oo 1 ,_ 60¢" . D !
- m_.h m_,,» .M“““ : : mm msg o ) m

_ ‘uj wo

W (°S°d) 69 , M _ E 4 :
| . i

e —




~

.

- aihs AEEAEE L ASme -

'l

i _ w T 3 = 7 : .
] : : I B
o ' -1 - A
— - —_— + 4 “i - -
s i 1 1 1 i T
” N 1 “ 1 ' t -
! - !
Ly ; U :
; ; , o SN S
! . . . DD ;
- ! — 1 1 1 - |ru_
| ——— . . + +
IS R B T i | M B
- n - — . ke N - I
——— S T —+ E R SReE oy * T ! S
T RO o i N 1 ' ot O Sl T
— . ' 1 -y . N B
— T T 7 N pa T ! T
R 3 i, : [ SR - SR R (-..;w :
: 2 3 RSN ESEE RS Eise
T ron p— = ' — ’ * t =
b——- - - - + . - \ = S b - - 4 - T o
I X j X B SO . o .- 1l 2 [ S T
0 Jt —— ! lm,» I SRR ! . : A R R
= = f : + = :
— . . — ) . - — g R
EER B E S R R NI R ES B R
T - |- I ; R S z p i B QUG Pl
. i - - 1 — i L< AA — - i 3
—_—e e : N b RS A Sl Hrp.‘\-‘ T , B e S
A N . b T o . -z
s N 3 I e 7 -4 - . N [
- ‘H R I 1 . - 1 - . B . -
S t Ny I G b S . -3 ! B
R - U - " —. — — - [ — - .
=T Y +
[ -7 T R
RS TR i T Ty ' [ -
—— - o~ pe - M\ - - - -- - i ' i b
——— T 7
3 1 PR S - n D S
= M- ! I L - - 1
; ; i
- ! i NG ft | 1 t
N L,z P I S ! A I ~ N
A = = - . 1 ' ' .
HA T — ' JF - « N
_ bl - o /.r - ] :
- N .
. -~ - 1
M - \ . / . !
- - _ w : ;]
. 2 i '
. o H
T Y T T
B » . ‘ |
. } : - /. !
v t + ¢ - + 1
- —— t 3. IR
- - } 4 + T
.- . ! t ! : :
' f -
- - [ T — i
| ] o |
' ! . ¥ N
, _ _ R “ M h
S e ||.\A|14. eV H .

@ M =0.7.

Figure il.- Continued.

vev sum W

TY

t
]

NAL PAGE IS

ORIG! ,
OF POOR Gt AN



-4

I i 1 1=
P N IE R ESEE EET IUEET S N ]
w S S B i o D Lt Cols Satts mbats Sotet = P

! . L L B -
. + - ! L]
“ -

.,..nOJ : - . ] ©

. , , RS B 3 = :
! : t .A St i :
- . 4= : :
: \ -1 1 :

: : - ~
: I ; _ ; H .
M SR 3 ‘% - i
i S : - R o

- — J : L e
. — “ 4
. + 4
! ] ; :

+ -1

| . . ! o0

T : — — )
K : : ! S o
t : : ; t
M H m ) w Hwh :

! B EERE _ ; 5 S R A S

A -

- T
“ ~ # —r = L]
_ o
R B - i ]
- M ! ; . yuw *
T . M w - + - (=]
! M 1 i N
—r 4 H . i M
i .- H I n N.l -3
: m u ) A : i _
— * ! | S L S N

J4071-

04

03¢

0.77. Continued.

Figure l,- Continued,

dm

NAL PAGE ig
F POOR QuALiTY

ORIGI
0o



"papNIoU0)

*papnIue)

-t Sim_u_

110 = W (P

19

@

lel

ve -

T =~ T_‘A ™ ﬁ,; : — 111
th M:_ il :,. : Hl .ﬂ L | i
it I I A
wilil T B
14115844 48 i 2UTHHT ‘ Tt T HE] 1HIIHE
HIHTHE JW Li YM i ﬁ | 1 Z ‘ mul Y
A R EE st aths prenanece s AN AN RRRIRIRE NG seccs sobsaseots
b bl ;,_,. HULALHERE i
akpguuses ¢ THHH gikig 11 C
be . ; R SRR cnscanta
T ] m i ﬁn,ﬁ JHAHE
. : ) P mm Sijbasgnnsap
T ¢ ! ojibgunanny
i (A At
RN | | _ﬁt T
IR 1 T T
, M W w m i HH w du., T
“ __.* W cgg'ec 8098 O |
mi __,, | WE'FE SO O

e+

-

._,_4.._.._.,_

‘ul ws
(*s'4) 62

e~

w—ull

21— Wy




ORICINAL PAGE IS
OF POCR QUALITY

3

a,deg

2
(a M=0.7.

. . - A . [l 4 . o~ [——
—~ . - — . N H J N b e
M - PSRRI SR - . M i e f e e b
| - - -+ g L< - _ - - . - l“lHlA -
(- - - . ¥ {- ! o — 2]
PO B B s S " - PO St DR SRee
........ I SRR - PO pu gl T v ey - LT VT T
T ARGV SRR A . — R 4 LMY SN SS—
B { PERSRE sy S99 PP lx....Mv. o N —- .. 3T T
EOR QU SR S it SR SR S . PN s S
- m—b— - e - i B T - o —_———4 ] - 1 P —— e
3 - - In.x e § IS NS ShRPY) SMS S ——- . | [ G U SN R
- PPt Ghiturainbins Shuiil A < il GG tadastate oliliiiess Seivure Mivapeiuped
SR S B R L DU (IO SR B ?;inlllﬂ - e sl Eneas SEFEE S
[JSRE EPPIS SEmE— S [ e b e eed — ) m— [N WS S
X s S EESREe Shons Tobol eesok e SHCR e e
» P IS g SISO B il crel el f e - - PEbEEY By
R Oy ! RS e I SR 1 I e 4o T
(B QU e a e— s —1 P g SEN Gt S wy
PR - - T -
- POV SUGIARY SRR SENp Pn 4 P S - § ol -
.———— e + U . . V [ T s SN
p p oy T RIS S w— " o [ S
— . PR — I [Sp— | P P
[N SR - . —— B e, SR PEASISRY S - - -
3 " DY e S anaaieinstung Sumenu RN i ety gl (SRR SR,
—— e e g | - - [ - — . J v, .
=% 3= I pa 1 K s el BIERENS
p . PR Pl SRS NES Y - R HDISUI SRS S
— —— - - —— —— - » e e L - -
SN Gy - »FF" —] — — PP FESSRPDUD Sou
1 s Sy MRS o - e iy ]
R - Ny - — - — 0 o e — ] e ]
m L® . s R o e, J Sop—— —dee
s o - i etealtes Sl R :
e T30 DN W) IR G o
1 hat . - - l.l'ullnhl.l *'ll —
. JUENRRN FRUU G P S Jv p—
——— e B > careme ] s e —— B i
oy —. [ P SRR S e vt il I.x_ oo oty
L N T it TS T T T e = v@
]
- - P Sy - - O -
o P _ — —_] LTI ) QU iy AN L Vo RSN S
- PO Sl EPOPEEY AP [SEUER e TIRUTIYCT
- JS R Su. o i . * - = =
- =T -
— - - - RS I ermerbimnd & adens e
PR SR G S A sl IR O f Punmense iy A
= S St NN SR Tt SR T S s s st
n— . v bt -t PR FSORy SR © S S — B
[N SR ST, Qi + o e B - — $omme e e o
i St Ruslh Wiiay BRI Soln y T r ' h g B Dkl by
= g LT [ I e oy
— = R S T s PRI Q. - 1 bl s | N
: - o3 177 ] Il i I S sutslite Silioie Sal sl
] i o PR ST R TV L
B S — -— - JRUR SUD f - - — -
o s === B e s =
T N s pe N IR S S o T SPERY P S
[ o2 RS St P S . J Sl MU Vo T
— — e ™ gway T U S tw——
- f—— e -— o P RN (Y S S
<+ — — U SRR S —_ SR TID prp—— i -
Avﬂ - — b = e eem e - 4 et d——— e t—— 4 - —-— - ﬂ[ D e e anal
1T " ——" SR e e i~

s
- e Y

with wing upper surface grit aft (fig. 5). c.g. (F.S.) = 84.605 cm B3.309 n.): A .y, = Z1°

Figure 12, - Longitudinal aerodynamic characteristics for supercritical wing configuratien 2» (SCW-2a)

et [ "LC . [ epue SRR R S P S
e — ,
S ettt RS
Sk i SCR e & - B S S S U S =
ARt SN SRR e i) AL I e S I s Sl &




Y

GE IS
peor QAU
T 24

gmAL PA

OR!

b3

‘loL/D

{—J 22
. {20
18
16
14
12

I TR
10

!
ue |
1

-
|
i
[}
|
!
i
t
!
i
3.
1
;
-r
1
-.f...-.._
i
e
/»,
;-
~_— \
+
4
TR T
)
8

'
1 ~
| ‘ ! . f
- — - - e [ - - IIMOI S II\INI . JERPES GHU e et
. '
' ‘ | i '
- - L
) : ©
P 4 ‘ 1
P - - ek B It - —— - - - [ T
. i
; ! . |
T ¢ 0

4

!
i
{
!

uuuuuuuu

]
T
-
foos]

2

@
|

-1
|
i
i
i
i
—

e = e ;ﬁ. e e e e e e e o e
s & 8 & 8 § &5 °

0.70. Continued.
Figure 2.~ Continyed,

(a) M



"PoNUUO] - 2| 84nby4
POPNPUO)  °GL°0 = W (8)

o § v ¢ 0 ' 2%,
RBEE BARRE RRARE RRERE AEN IRERAR: tﬁ T T;; 8 ve
e _ 3 SRR T DAY PR SSEREN: SIREES
o N Lt
i iR I . TS
n IR AUTHE .
aE i Azkansbl et H +H 02~
:: ot i _;;:., .m;_;%-L !
asat paad o b L {1y sidalilsdany
[ T IRREERREEafesaacss
[ 4l e w_:_m., A 1 9|~
! RN _:T u _ 3
. HH Sl et
EES RN PF SRSy U FURI FUBH
A—jﬂ ' 4.4' Nb“;
. i ..__ B N | ‘i R
R ._ . . L H_AFL,
. R U 1, N I _ZIM.
ol Hp
™ ) 2 E
Sl LTI

N |
iy

s R

R VA SN A 1 8

LY s
e (- .‘,.n!w

* N . PN e mea ¢ . B F— - - - PUTNY SV EN LA



RIGINAL PAGE 1S

0

A

' : . N = » R 3 R SRS St ©
REE Y e [ : St TS SR N e
[

il aukd

U S S
oy

———

!
e
_

M ; i Ly
~

j m _ m
- ¥ .

_ " _

, !

R . L,,!u e

o i s th——— . b
4 H

. : - e e s

_ u | __

i
A i R : o
SR SR TR A NS LA R §

: 1
2]
- o @ ~ © 0 A L] N - 1= - N
-— ¢ |

nvL '

0.75.
Figure [2. - Continued.

M



24
s
22

(o]
N

TY

b4

< N

10 LD

N
| lﬁ

L

—_— S

!

ORIGINAL PAGE iS

, }
S S

(bl M= 0,75, Continued.

4 n1
o GALITY Geseenmmng

{

Figure 12. - Continueq,



] "PINURUOY -2} aInbly

‘PePNPUOY  °6L°0 = W (4)

T T 8 RRRD:
. R W)
4 i IRER
. - . - - Ji‘_lrL
: Fa . :
f' IS ! ._. .,:: A
- - - B - N S . il I ]
T ; AR B N LRRRRRE
B \ ' o ' P [
o , = e b RN Doy SERERE IR H
I ] ' P I ' (R I '
AR EEEE o ‘s RS TRIRITE SR SR ST PIrIaa [FUR N S ey EIEY SN FRRNE Suny
REESENN| , SERERY IRURY FRREY EERSE AR ANNRY S Rl IS “#__;
il c o A IREEE ER Y IRt IRENN FEEN , IR ERERY NN HIHH
o . 1 L s I L i 1 ' ' i ca _WMH | -1+ 4t +4
Lr s ] YT T R w_F IR I MR ..alATv, - e MRRR
A e ER e , RN RN v ot 4 ! _
n : “ R S DR IREES REUTE NS RN R AR ) HERREOE
. R . - - I R i L e o . - ES I N Y B 'y -
T : B Dt ”‘FVAT Ot TT O RIS e +,_w T
_ : : \\q , i : mTfa.fkvlnl.;: BREN I
. _ ' [ IR ; . R SRR i
vl 0 e T SE AL & gk
. N .
W A _ NN , ot A ; “
oo ‘ ' ot I it I
|0 N , _ e | | a I FRREE K e ;:_:::
1 + . 1 ..”w

2
i

- BT s L TR RS Ty

B

r

4
14
e o
v

o
. 3 . i

Ra I Rt L st o b e R
| o | N

.
i
§

!

t

h

N

i

:

;
L
.

t
r
N
i

)

F
.

S ota e ewmma el -



y L | T T . IO S [ S . B poues
) SR o B O gy
T
T ! . - g D SRS e I 1=

IS

LS samal

e
hE
S

b
it

-
[

= - - - + . - I G SRS
Tt ol roop : s
It B
_ T 1 .
JE0 SRV A PUNDS PR JENS QR St = | [ S —
. U . S [ - PO ——— _
PR - | N - 4 RIS G oy M
- ——— R I . R S . 4 —— - e —_——— . L
- - 1 i ]
D AR SSUDSRMANS o — - -1 p JR SREPERNINN (SEPER —— - ¥
SR . e ——y - - -~ —— e — - - —t
e - - -
v RN S — g ) RN S —4 - —_— 3.3

DAy
L

X

OF FOUR QUALITY

e

T i
"i:t x
V! "(‘]“ o
:I’El
T
bt
i
il
,[i
|
r{:t
I
|
N
1
|
!
i
ls
L
i
IREEE B
]
|
1
|
|

- 1 _ PESUNS SNSRI SN SRR S |~ —
JEURS SUNR SRR S I G b I —— - 1 [
by i o + e S —— D

a deg

{c) M = 0.77.

Figure i2.- Continued,

- SR S T PR S S
s QU SR ST | ST " ? "
e

bl . _ B
) SRV R PR S S S SRRSO R t—t - - JUSHIES SUEER IR S - by ——d ]
] NP (O p o b - - R SRR i D -t - - g — ]

- [ ._ —— [ — ——. — — — .
- —L - T JEDQu—— S, S I IS (VDI S B (I MR SOEe p
- k. Ty s P g e puanana: Sb— Y =

——— .- s — - e e U A S L e - {.. pa— — B - - ——— -
e e o C e e — - - T.I.!|Y| B . [ - - b “, 1+— 1 b -
— . B ...I'Hnr'll - A — - R e Saamd T!‘ -y - b - —— n —_— v <+ ———— —4
Jabupany D e B— —_ - - — —1 e o -
8 rins Sy SRS S tounn: SR I alay - N Ty T T
B e SRR SN - B T S ] [ Gy BIR R, - —_ — - - e N —— R e - -
Sy (piary e uupels oty quves - [ G B! - 7 S g0 W e S
= v — - - T I“, P— e
Z. - Dy SRS S SN ST i T R, St -]
ey S S Ssibligtes (NS o a 1 - - T R Su—
pgs .o --=}- = J8 SR PR S —_ 41 -—4 ——— S —
e N — e — JA S ~4 - — - . -1 [N SR
; - ] 3

4

’ -
w.F{

¢

"9



6
12

.10 L/D
2

f1e

AGE 1S
UALITY

P
Q

ORIGINAL
OF POOR

0.77. Continued.

oM

i
[/

Figure 12, - Continued,



RV -]

ATY

e ‘penupuo) - ‘) 3inbid

‘pepnppuo) “LL0 =W 19}

PAGE IS

ORIGINAL
OF POOR QUAI

~r Y
1y [ i v .m.. ! ” ,__ ,: [ 1 .
i | o EAEY IR0 AN AN T P
SR b Sy RENES SADSS IRSSHINESY BNEEs Pos! : 1
, N I R DY FREE R L
! I AR R R : “A_w;
[ ' b - N B ) 1N SR
-t R Sanubdaat o N ! i L1 ® -
SN A EE B s ——0¢
ST ERE E IO I E IR "
S ERREY K RSN DL -
Ny el SO R ) - 7H i gr [
: T .”: ! ,_T_‘ Aﬂ;_, Pt QIIEA.L
0 ERUE U ERRER ERETE PURNY EERNY R i
.“M - _, : L T: A_l ¢_ﬁ
o s ’ I j o . : 3 e ® -
RN RN IRl B T R 9!
SN BEEEE MRS EENI PR Iy ‘e
SEEL I IO (N CR Rt S Ay 4
\rkl.f TR ;‘l ﬂ [RE. A_l_; oy ! - : ;
il ‘ A b S R i
RERE AN S DEERREERRT ERNEE IR v
| i idiid :_LW EUE SRR EE S 21—
o AENERE EEREE RVREY EURE RERS A
| S0 EARREREURE ERRREERNRE EERRY RURS RS
; tf.ﬁp 'x.g“. do g Lo I R w
! o iy ! N o
“ Pl tho _
- v ——— e — ks —
_ , _ ! | 80
i i M 1 ; ; i
_ i _ - - b, —
i - ! _ [
| | , y N S :
- L cemed o - B L PR PUDUCR SOUR SO EbG Al ERIERS Eblt Sebe mer el ® -
_ ) 4 , 4 ! ‘ . j ,a o L Tv0
1 . 1 ! i A ’
: | .
| | -~ ! r, ,;” , ' i :
i * » 1 ' .q_ 11 ! ,,_
y _ 1 ' | h, :
— . ; ; . . 3 I ;
N _ i ol T T P |
, __ : | | R IR LY AU NN EAR RS AR RRY A
' | [ I N b
W. - ' .N “Yy _ . o4f“rvl . [N A va+le».f._'..T,_yl}++l“fo\I L)
! )
. . 1 ,A,

N LM

Stoawn) o ittt A o vt



"

S
. mﬂ - w M
' q . m
Bmm m ' T -
-4 : 1 u B
© 2 L
23| {- : '
PQ,‘> - i M‘ -
Mm.n.\.,n ] : - t
(@) i ' -
Z O !
o C-
W.F
O
(

adeg

= (.78.

M

Figure 12, - Continued.



()M =078 Continued.

Figure 12, - Continued.

INAL PAGE IS

b
I

ORI

K POOR QUALITY.



"penupjue) - -zf a1nbi4

PepNPUO) 810 = W (P)

N. w. m. v. m.

T T Y AR RAONR EER) ERICE EROR) PAOYARNRRY HRNS

. B , RN AR R AR

| ) b bl ,m_“, » ;

- . ; i R ERENS IS _
| AN EIRE L S
REREN _ !
| !

|

'
S SOV SNSRIV S

h
i
+

|

v
VYO —

R

f [
[
- .Jr_.l,l
t jil
s - i :

L]

A A



ORIGINAL FACE 15
OF PGCR QUALTY

=
t ~ i
T
= ~
: :
I -
=z ! -+
<
1 M
‘YIQ. w
T s : :
¥ £ :
+ .
3 J T +
- + ;
Ll
- — -
+
e s S e S =

e, deg

e} M = 0.79,

Figure 12.- Continued.

— - ISt Rttt fe e gy e
— - —f— B Ot -~f = —
I — i T 1
e e e e N T L e
e ﬂ.ivlrw,ﬂlr||| —F - lﬁ —
S e ERRC S Eom el el it ; e e
A ——— 1 S S S — 1 .
S R e el N Tl e o S s St
JERFURE S —3 —-— e — L_ — e - |“|.||.. J—
s el Pt - “ o e PR —1—%
e et SRR S e = e S it S
i el + g [ P — o




24
22
20

< ~N

10L/D

o e e e -

PR S

e

7 sure 12, - Continued.



naL PAGE 1S
ORIG ™ QUALITY

oF PUOR Q

Ol

_'penupuo) -2t a4nby4
‘PAPNPUOY  '6L°0 = W (8)

S

- ,
s Eacnand _11 i = .nolf.l.‘,l.“ﬂ}.l,i
_ B vt (RIS
_> B
[ ! o '
i Al i I 1 tad -
ol ”_ !
| , ,
! o A A
S IR IR | -
; L I|.+.1
ot B H [ N
§ o s . b~ { v
' A,quqlr L ' ‘ .
. ]! o T g
PECIR RIS B . a ee IR SPPEEN Ly .
N RN R e X R
RN , o . R
| v ' P ' o
- - ¢ oo l ]
] T NED
' o ' ' 1 Py
v v % , .
A I 2 I RS AR A
‘e i e . A.,
[P S U SPUDV, SO, .

e

b bl

I )

A

it v

——— e
'

b
~ 1
!

_ 3
| i m ! M | “ o _
I AN ST JOUE NN SO SO UL PO IONNLANR! 1000
| m _ _ . _ N _m .
_ _ _ _ e cord - :,M.,,I.if h.,»+ufjf.“i
| | | | L | !

.
e A —
¢

|

R

ey

IR

ve -

0c'-

91°-



[ S

[N i
)

B e LT T SUCUSU S S -t

3

A S S I S

| 1

: 1
i
!

0.80.

hm=

- Contir.yed.

.;54.!.1,- --!i tl!-#l
- '
e e ; i
- _ L
ﬁi P R S S A

. -

, !

Tqure 12,

1



et 1S

ORIGINAL PACE

~lio L/D

i
i
v
i
3
4
1
t
|
it
|4
)
|

__--LL_ . 4
{

|
? T —+
P - : . T T D R
P U RIS S, — —_— —— - S UCENIS SRTUEDERS IR DU —_ s :
RS R . L v ; 1 IT 4 4 , —T A e
N ETES Bt SEPUTON - o = e -1 4 L=
e owas coud AR : : ; .
T '

D i
= .. ! : .
- : T . . 3 A," : I Ilwlli N - ,’lt..ulle —_— WAT\.I!L.JJ
- - SANTC b el e e
o E=E - TG R i ! - ~ H, - !
e P U A ; i --At.c;,i,mxi, — =1 g
onm B2 R P i ! M S - i ﬂr/»_
Q 3ts ceelll : . : o ; :
[ —+=1p +- -+ = e ' _,,E-ruff. ; - If ; J’w‘/
e .. .4 : . ! : ) . . .
s A RN 1
: e BT I S e
i ! . )
B SRR
R i

- —— e

(HM=090. Continued,

Figure 12. - Centinued.



~panupuo) - ‘zi 84nbid

pepnjpuod ‘08’0 = W 1)

P ek
R SU A

(@

e

_



R

P

g M

0.8l
Figure (2, - Continued,

'VI—-._U‘



1S

OF PCOR QUALITY

ORiGiNAL PAG

ctefrercpin v

. «-»«—T R S

g) M = 0.8, Continued.

Figure 12, - Continued,

Y., edh, AR



"panupjuo) - 2| aanbi4
‘papnjauo) 18’0 = W (6)

|

Il

| SRS S

[N N
h

.
SRS GENNE S

. —-

=

-4 -

——r

By S,

b

]

.

. -
[ —

- '1!.-
’ r— -
| B R
‘ _ Vi i 4 I
‘ . i -4 !
” . i b |
_ S I
. . |
—— i1 S Onn_vlll'
._ [ _r i
]
- - N _—
.
i , i
- iy gl
“ Ly ,
cent [ AR N
]L._L.. e SR BN
f . i i :
{f R LA .
. L A.
i e L . ———e 6]
, *
[ \ X L
* . _ B
- ! . .
- ]
| | i
A |
)
_ - i POy .
| |
|

.
[URNp—

SRS SRS I —t . —
L .v b “
2 BT S M hevt eRlS
P NN R I :
i SEai LN SR RSS! EUN
" =TT
]! SHHH M ]
[ i
il SRl s ISR RSt seits S
L c . RN '
R e b L]
.
;
Yoy
.

B




- BT

[ X "_‘L P-“'?c. ‘S

ORIGIN!

o~ T
Ay

¢
~

Cct ¥

S~

RRakisE

4

'
!

N B

|
i

(hy M = 0.82,
Figure 12.- Continued,




IS

-
[at™
e

ORIGINAL P2C

a
<
S
< N (] -] ©o < o~ o © © < ~ o ~ <
e ~ > = - ~ = - ) ] _
g : - = -
x 1.
3 L
=3 ———]
o —fo
[a e
o
m. «
F - -
o
s
@,
—
. : (1]
/ !
. o,
"
]
~
o
!
1
‘ — - — o
’ . < S ~ 1
[ 2 \% (o] rnnw % (o) Mw o Q '

h) M =082 Continued

Figure I7. - Continued.



‘ *papnjouo) - *z| ainby4

"p3pNuU0] 280 = W (W)

RS NRARE RERES DU
IR R
vt L b [ —
- F__..Ac_ Am_: {.!
T4 .J Mu\ﬂl:.,f
. R
r ;, ““A u 4,* .
-4 * ;
. IEEEERERE PR
RIS
T T ;f w L
™ ,+ ! ALJ c
; it O
' ™

i « TN
S Sl . m%jﬁxlzf LLL
by
,_1 e aaa) i
, ;
- ' LIMI_ 1
- - forE o
. _ _,_ tiw
A N RXIIRIN IO
R IR
SO . RE BT BRSS!
_ ‘ <“ﬁ0.
. ~w<q<. — _w meW SENEE
= ERTRRERED SFRRRRY RRRRRURSS
| AR
} “ .
i
{ - PR

Q4



"~ T T M 8
i ] RS i B T M Sits Sals o SSEEE dilens Sulie Sbeet
T - S TR o —-oi ST r.omoT T " == R
} | —_ —_— ™ - — « - - e e e - RSO
I |, Y 3= - - - = SR S T o
w ﬁ}\ -— -~ S ll\‘ill T *J _ = in“»‘l}' | - i = '|“ - ——— " ‘llwul - I —
1 _ : . — ) Tt B Sl - - -
Mm — — — 1 u‘ 1 ot ek aalihaibdii s mit §
R S Y o Rk SIS ey i st ST D S et Sae -
=3 llw\ o S il e cntbing [t ol s Gl e Sl el SRl Il e el Elers St —— =1
o —— S . = ekt R s == - 1+ - .
o o o NT T e : R e e St & ——+—]
o . T 1 - ” IS S e — | g— - T ©
0 — — I\.?»»" — T - + — — j— S -_ \!“.[f,bl
o S e SIS S, L - + R M RS St — o e biis
w TSI RNy — o e e e e i —de ey e
ol - il B =

- , 4 - [ 1 = — e

= =] N T T g i [ gy S s "

e Ty Suulie S, o g w— L S B e e

el S U e ey S - T ] s el
|*l1t‘1 —_—— e e e - .. —— e T Se— s —_ + ——— e e e R e e 4
+ —— . e e N — 'u. =
= T EUEEER I < s S Sttt S R T B el e EebERE
n : = N S S SN St cnsu G erts samigh il St
T M . - -
: 1 e S, \i Sl s U St S I v Strananen Sus -ttt
= - [ ; o - 1 = ——3—-F = -1

St Rt 3 i S : =t

"4.605 cm 133,309 in,); Ac“ = 27°,

," . ‘\IJITY

PAGE IS

a deg
(a} M = 0,60
ORIGINAL
w \R {

it

Figure 13, - Longitudinal aerodynamic characteristics for supercritical »ing configuration 2a (SCW-2a)
with wing upper surface grit forward (xT/c =0.05 <.q. (F.S.)"



IS

a T
(AR o

ORIGINAL P

10 L/D

by

NITH

10

A9

% JUR ST § S 4

OF POOR QUAHITY
) l
|
.'L‘.
i

[RETEY TN S
1

{8) M = 0.60, Continued.
Figure 13, - Continued,

X . -
R Bl

¥ ———— m

09
08
o7
06
05|
04
03
02
ol




W)
w3
"PANURUO) - °g) aunbiy 0@/ >
panuy €) oéwn%
PIPNPUOY ‘097 = I (@) O
Lo
Il ol 6 3 L 9° G’ v PA I o) "= 2= .
M.. ke A_. ;L_v. m - . |¢.rnl ?n&l.}m’A.‘_.‘u 4 - .. .ﬂl 7[};7*{ —-————— e, Dl'ﬁ - vN -
! ! ! .
|




4 , . -
e e SE T
SN e S

Tt

it
s
i
+

-
T

i

b e . 2
LIRS SPPS .
s derm s duee P

2 oh bt

-
N

B e b s n R B g

e - o g [T+
SR IRG S R e i ; EIREERIEES SoXot ColEs R S T
m : S 1o & T ETR Ui TR JHs soits S ]
nﬂ_;m RS- % SEERE SEER BRI AT (s FRIECIR R SRS SRR RO mie o ...H.@n I SRS N
o X iy - PO b R : [
e N T3
B Soms - : S B
= N & HiE o ol S SR
et 4 A BT Sy S et S sy sap— <«
et T : i compmstery o cop . o
e : e e s TS R
T CT . ERETTEEY =i SERR k
- Y ENENS EI "
oo - BTSN ST S
, R : e e
S : 4 D Ar.ua s Lotz

2

- 0 b am e . ...L...!'oir.lq ..MLMJ D ST S !wl,l.ln
' . ' *. : . - i :
. i A L : ! —
' - +
1 : :
b e e % SR U
- .
! Y Ty " [_r - (o]
w , ” ! K “ - —— ..F N .*

o

a'
M

¢.70.

Figure 13, - Continued.



t
-1

OF POCR QuUA!

ORIGINAL PAGE IS

T

L

!

|
e

¢

CL

SRR TE
__ i

R — I, SN

g e

————— . 4an
i
i

, .
RSSO —— e - s v — . - e e e mmee e cammiame b n s o e see—— s can e o]
.

o7
0€
05
.04
03
02
ol

Y

4

M =070 Continued.
Figura 1.~ Continued,




'S
==Y

L cw
RS- g
N
S -

et

Teliee ¥
. -

ORIG.+*
OF PC-

®
*PONuUNUOY -°g| 94nbyy

‘POPNPUOY  0L0 = W (d)
T

s ¥ € ¢
! _“ |

iy

.
[]

'
!
'

. H

~ , {

. N '

i ! i

" " M

' i MR 1

: . !

1

1

i




T ™=
L3

CoAllTY

- e -

PR
o

<Ll
CF ¥

.o -4 A e
- s SRE e

- i) E—

—— PR ppe

by s 5 pliny slowy

e
*

ot Jop———

P S . -

- [ R

VURGEE N CHRDES Y SESUNDAND YN

IS [ Q.

R [
P T

SRS [

e _ - - _— - ~f-- » — -
- . LRI Sy w— — e Ao -

; I s = ‘ T

—1 B R o nllls B4 :

. : iy : .

ISR FEGes SRS SR T PR

SN PPN RSP Wl N
Pt wibiidin IR PO IR P 8

spge . T e puis il inpetad
N Tt e e ]
P RS DU mstpGutvm i postemnp

B SN Siel isovang Sianive S

N
SEp—

-
IO — B i ———
= e T T WA § ] ] . . ) b
VUSRS R SR R R Y
+ o S 0 SR ' v. [Rp——
= ‘ [ B SR SUaee A 8 P S
— . - P U Sy A,
b . o2

o -
|

= 0.75,

{OM

Figure 13.- Continued.



) W AT

M =075 Centinuad,
Figure 13. - Continued.

T B e

- - . S e . ettt - s oot o
P - - > e — e o “oae -
i
4 4 o~ —

02
0

Co.oa,



‘ ‘POnURY - °g) anby4

- IS

fand g

N

ORIGINAL pA
OF POOR QLALIT

‘POpNPUOY  ‘GL0 = W (9)

J
[
~
. . . . . o . » .
6 8 L 9 S 14 ¢ 4 I
e = s oy om— - - - .- e
e Shaman stlEEE - - ’ - g omi ot - ree -t 4
l.— _. ._ ‘ —v h_.. R A _._ *:ﬂ i ..:.“» | d___ vl ol
H } i H 1 | : R iy
! I 1 , - yu.._ .A_v. _N.,, - sl __;W
t : | _ i e (N .
. | | Pt Ca i
. ‘ , e )
USSR A U D SRR D SRSEIVE ENiE B
_ X n| =T E i B T e .JVWTIX.I ™~
; | _ i RN DR m”” e __
- . _ i Py f.,‘_ ) ,_“ _u S I e "_,~
- - . PIINE BN . Ly P - .
BE [ b .3 t ._._, 4_*, o1 i
) i Vol ¢ [ . I . ' [
,_. 4_. e .,.ﬂ __‘__w_ “.,_ .*_, oo hm_ __
- - e el - : - ol e " dodidl oy Ll 1 . e
R T _ L AUTY URRRA LAY RAUhE IR NRE DRERIRERRY ENRE PORRN IRNEI
1 cr ! o o o 1 ! i
1 , o N ERREE DO AR _ |
— - t PR veoode- qf‘r,.Jm 4._1-..3.WL.,.!+r 44 [ 2 - e
] v PR _A““_ " . N [ {
. o I . . e
— — - *_Iull’i‘.i .-_ﬂii T I, B s p- - . seft b
' . , T } I | ‘_
ot NS ERERE ERNRE B SEHIH I
.- . . . i . t e
“ _ — . 1 .- N
I |
| ! ! | I
.- o J ‘ !
' ’ - - e . “+ EE B - e
: ' i ! T N R i .
t ( b oo 1
1 m i _ I ,_W
w | m S !
. | : .
i . w s
_ _
| 1 _
|
‘,
{

s - —

—— - - -

-4

e —am

[ — 4
——— -

——

SR S
[ S

C

- .
+ - .
R

A

[

J

i

4

I

!

- -
1
. ————-

a-

Pap—




fe P S U - | — e — s @
- - — —~= > H« T
F— - ——— 4 [ S ] - PO DUSH
E ey 1 —-
- — a e - _—— — i e —_ b
b b— . - - - i i Y
9 L. — — s - by i e
w b o b — — 4 - iy A = 1 3
a, - —— et - 1 r~
3 ] e ~ ] = ﬁ = .
e} g T Tl W PR A SRS SR I [-= L
Porrmass - [EUPUNE W - - - b o
R " " n 1 ) ]
! i 8 Y — — PUER FPRNY FETDI od Ry
ARapasth QIR QG Supn e S T SpEnEE S < by it = " nbuw
b - I - |~'|.H\ - Y i - +
AT SRR VG, e g - W s
e — - - - U B {— - 1 s B W T ©
JRap— SHPYE Shma— - - R Lo BEPEY Wpayee | )|
F b e e o] - —-am phwy albu - o figs
= [ RSN SN (UG, G s i Sy - - 4 —
~ o PN SRR R — e —— g P S - — “ - n
e e B e e - =i : =t
- = e 3 R r- > :
~ Ll
= S s RE L S — : S Eeee
1.7 po e i et foud e SOS sbiot St 1 I you
e b 1 1 = i ey = - - -
S===t e O e = =
3 — 4 —] L. e Ty T 1
O SO g Ay - - s - RSP SU -
— - — —y— .- — - bt 4
RS Syt Svpuunts MU Wmupets Suppint WY N Db
[ ] D - [EURUNY AUy —d— - RS WS PR SN py
- . oo b e e ) G B - —_ — DA SO &
et + — R e, ] e PO Syl S — b - -
= =t = s SRR s s S —T——
PEPIRID S - - —— - fr - | [ B [URSE ", —— p S S S
. —r - [, - [ S § i i‘i "
- = roan W o b Siienivy St I Al Sl = Rt S
b -+ - Y -t -~ -}~ e PRt ——n e
= = b e - ¥ :
M W’ o i ek b —— 4 - [ R swaes
- JEUR FURERGE SRR S b F LT - - BUEN SR ~ = - e o
[ - i o P susiioet oot = ‘ g 1 o oy s TS
— 1 T oY PP S SR p— o — pobanes poves p_— —1 N
w— - Y RIS B B l.{lll:.u S PR - i w - P
by - e — b [ERTER ORI G — — ey e — ; - - —
b1 R Siinvud Apeiieg gl S 1 - S ST L by g g Lz ]
——t = .,IM( = P P oy i - - = AU SN SN SRR A A =
hd g

a,deg

& M=071.
Figure 13.- Continued.



IS

OF POOR QUALITY

INAL PR

OR!G

D@1 ‘
T2
-.—1 22

!
-
Jd

TR

|
t

il

v
[

1

il

R

i
1

T,

¥
'

B a— e o —— ——————

@ M=0.71. Continued.

e VY

Figure 13.- Continued,



NG *penuljuo) - g za”m

PODNPUO) ‘L0 = W (P)
Ty

,

}
)
!

B IR Nt N_o.l
]

3
°E
<5 O 6 8 L 9 S L4 € [4 I’ 0o I'- 2=
o. o .
Jq T T _ T ~T _ = : T T b~
o m : ! i _ ‘ { ;
s Q ] ) m - T N ;_M - | ‘ _ i
= _ T 1 ! “_ | S
~ , : § | o :
o ATH : : ' ! e ' ». ' “ H
°o | | S B DY Pt 5.0 et s Bt Ry B v S| - 02"~

: : P eyl i B .

i ' ] :
._ nE R ..Txi T H.._-,txmj;n RS I 1 S T T
' 'y _ __ _~_ 1 e ! i i
o P v ' i ! ; [

c\ o ot s e 9

‘ i oy ," | : ,: .,. ,,. ! ‘u“ '

' * et | = T‘.MA“.HA_ ..(M.y = - ey - Uy SiY p
o il . ?TI-AJ

| “ | w.
i _ B : ,_ A . _
L i o foadiadeio oy L S 40 .~
_V I _ ! ! i , w i . i nmo
. ' i . : '
| o L | i | _ _
i ! . :
. i ' _ R aTI iO°—
: } X ] . . ! by i
: | H , i : i
. 1 ! i | ¢ h 4 § ]
' m i ' _4“ “ v i !
. ; | _ _ P! i i “
! { : i ! i H “ | :‘ o u S
_ 4 =t = g N3 RERDS DU N ™ =0
S S T | e R
. i | ' _ : _ _. | ! ; m
_ “ . i ! _ i . _ : _ _ .
' : ' o . H ‘ 4 ! H _lmvo.



H4

ORIGINAL PAGE 1S
OF PCOR QUALITY

witl

IRl

i

R | — —————————

() M = 0,78,

Figure 13, - Continued,

2

L

|.1r
- i
pASEas e S
b — e J L LT } i
DA S o
ponbah il ol
-
ool oo L
y pul - A —— - e it e "
-— B T kN . p—
RS bl SRS s sl
- — Bhmirenal
SR LY Wipes inplond Sl o

SN

:“;

T
A

N



Lo

|lvlJ|||lP|ll|X|'c P

3

R R
¥

03
02
0l

o M=078 Continued
Figurg 13, - Continued,



PIpNPL) - °€) UNBY
‘Ppnpuoy 820 = W @)

e —

ORIGINAL PAGE 1S
OF POOR QUALITY

! | X N
o | T
A T A .
L L |
, i i M _ | |
| | ! | _ _ _ |
: ' , _ !
. , L !
! H ; ' '
b , ! - ;
W ! ! .
: m i S B m
. m m — N . “
i \ . v T " s 1
i ) i 1 \ i 1
| “ ! 1 ! B Lot
“ N . 4 . “ it !
.h 1 i _ ’ o A —
! » “ . | | * i i

.

c .

-vwl

- 0e' -

91—




ol 7 ; : LR} Rkl BEE AR Bl MMT4 S
3] co i o ST S Fecrse el MR P SRS B Ice
©Od T _ . -1 i R Rl sl SRR it o SR ",-‘..‘.AW.«H
A..U : ; - : = | SR e St G SR P
ST S M. I— . . e HPEEE SRS £ W‘Hﬁum%w T
MR : R - — ! ] - S S LT s i- T :
mm - R o s Sl SRR SR !
: - b W.THHH.H“ P Y wvatihy rme
- i

& 8 =
m mm =y MA/F‘ ro- N = - T Sy stk RSN ettt — :

3

I
i
f

S DR U O
!

|

2

a,deg

@ M =0,70,

percritical wing conflguration 2 .SCW-2b)

Figure 14, - Longitudinal asrodynamic characteristics for su

with wing upper surfac 'rit att (fig. 5, A e 30°.



ORIGINAL FAGE IS
OF FOCE QUALITY

0.70. Continued.

aMm

AV L TR

Figure |4.- Continued.



PAGE (S
QUAL!T

ORIGINAL

‘PINURLOY -y aanbyy

‘popNjoUE]  0L°0 = W (@)

91°-

OF POCR

..l
== 188 w-t..J;ﬁm sas b £
it RN iosgpangndb
N %.mn i .ﬁi CHEEHT
o JToyTIy i itTs T
-1 ] t H RERRRD ﬁ# r%

[} - [ -+
u*_wu ' N ..m ,_ . _ N | ON.l
* L : ]

A4 14 I NN 1 8
it i 1
I e L
‘,lﬁ . n ‘L,».

U ; 1}

. AA m

:
)

R
T

— s

-
VR U I

e ]
SR S :
R iﬂ
=
154 N
L 1
I SN U
Ad
o
i —
2 b

e RS aTeSE s < Baae
;;rff; 14 Y EU
! b Ll ,r g0
S e (o
S i
... R ; “ ®
| . 1 ! «~_ MIL.# AJ?O
. ' i . . e _“ ! i
i o] se8'ec 89098 O ek
i T 3 i
N L] scee 98 O dos il
NmmA WIMZ».” ‘_Av [ L] @Jw m -47,
G TN st 69 T '
- N ..01_ i " ‘A I -
:1 ol LA 11| liillpoe -

417
al, ¢ T /8- bt 1L



‘s

et

N

z J eﬂu.(

T T

S Ry

—

===

] L

e

. — =)
—
IR

-t —
‘ ot

2 b T

— ‘

T

]

- ! =

I

- S

: i
' "'%-‘

i
4

v e =
| R
H -3

= 1 -
. - —
Gl ST
[
. M
i =

- 1 - ||I

a deg

(b} M = 0.75.

"'

Figure 14.- Continued.

OF POOX QUALITY

ORIGINAL PAGE IS



124
22
20
I8
6
ie
12

e | —

. — - - e — - —_ e —— , =
. : ;
‘ e - — . e it ]
! ! !
11 : . 1 Q
b B, - N =
, : ,
1]
e e - - - - . - [

)

" . I — e 1 N (o]
H + RS ,— .
m ; _
| e L b . R

w .
ﬂ -~ : ; —®
«. !
 S— e N — - SRR SRS RN I _ _
B T | N
: . T . R
SR S oo o - . J— - Y [PEUT E - e Uf =3
4 —_— , ,_ . : u Wr SREN N E I
. ] - - =3
: fu 1 ! : R e el
e e temn 1 [Ty}

b M =075 Continued.
Higure 14, - Continued.

¢

i A . “ |
| - : :
! i i
e e -t — s err——— s m— o
T “ T
i ! i m !
: -t —r— . .ul..!lu.\'vl'llx. e e

v

3
-+ e -

1

et a
f

i

et

o7+

|
H
.
{
i
|
\
i

08,

=t -
'
P

o
0




BE
%
i "PONuU0) - p| ainbyy S, - -
h

‘POPNPUOY ‘G0 = W {q)

‘ w L _. . w M . M.vOl'
| | M $88'6E 89095 O R
| ” _ 60E'CE  S0978 C | | |
. o | ) _
e & . i -C— Eu ” . _ /
m —_‘ | “ “ opm e .mo _ mrv
: “ _ (*'s°4) ‘6% i
| | | ~ .

PR e R X



ay
i
1 <€
<t D)
o O
2 &
0
¢ o
o0 .
(o Mo ]

0.77.

(oo M=

Figure 14, - Continued.



224
20

124

PAGE -

ORIGINAL

'
|
|
i
i
.

QUALITY

i

PR S ,myll.!t.l.lﬂ: - |m’ JR S I

,

!

¥

1
i

i
! )
, . * M
SNSRI SURDUE DU
; ; i

s v rh A — 4 —— —— . S————— i "o ‘ :
. / .
- 4 [ SRR S U, WY 4
t
_ A {
e N —— e e - H _ L
C ﬂ -
i
1 .
/ . . L L
i
- —— N g mm e el _ - M
e oyl ) ]
i
' ] 1
. J ]
, I
- - - e - « e et et AR < e ——

07

.06

10

G

4

o]

0.77.  Continued.

M=

Figure 14. - Continued.

S,



QRIGINAL PAGE IS
R QUALITY

OF PCO

panuNUOD - “p) 24Nbiy

—_ J
TS

688 °¢E
60€ ‘€€

_ "
, (*s'3) ‘6%

o mm———— o— — e

890°98 Q
S0 O
w?

i
[}
. i
' .
[l .
v
.
. - m.b
_ ”
_ '
_ ‘
i
!
m |
; t
' |
! !
! )
i
!
1
|
{
i
, .
; f
-l i
'
4
! !

B e e e mee - =



M- 0,8

.
t

B S W B RN A
-

M b

a deg

{h M=0.T78

Figure (4. - Continued,

e e e S U et s W
. L B T
! S + i N = - .
| ! L _A/! . . .-
X R B [ - o = ' . - . 5
S 4 A N
4m — @‘| . - P —
i - T S DR e A
- o .;..IHA o |~‘. ‘!Mwl — s“ - - e P
T ) m ] e
I . LT )
. et e e e e e e _
o o @ ~ @ ‘o ¢ "Tm ~ = o = o



JOUR E Sup. Y

10

.
- <m< H
e P
FER ! - !
- S EEES B TR
I S DR R
. s o odiibans KFSS St sghven Sunl) Samud .
N N e e S N
: == !
4 = ot h v - !
4 . P P i- .
i baws. t
=4 - s 3 =
¥ : g i s i 1 R U B
— 1. = R R S ot 1 ;
i i : , R e s B s B\ W e B I
= : ; ; SR R M I L R -
= - ! T TR T
= - I : : i i . - =

|
¢
i
'

|
t
R R e
T
!
'
4t
it
it
ll
i
N
o I !
H +
i
b
|
Ll‘t

.‘U

_i.-. —_-

|

OF POOR QUALITY

ORIGINAL PAGE I¢

ot

7

swmgn = mnefn

P N Y

rmd 0 4§ ey = e —— o
i

.
e p— e g =

IELEH) LA LANNN SRR LARE BRI

T
.
..1 S

e bl LLIET LT TrRrs

T SO
1
:

i
+—
N Y
. 1/
" f_'_'.l
i
1
'
|
Ly
[
'
i
|
b

EEET T

b e e . R

T

¥
i
|
-
l

G '
(

.08

.07

.06

.05
Cp .0af-
03}

.02

01

0

@ M =07 Continue.
Figure W, - Continued.




AL PAGE 1S

¢

OF POOR QUALITY

ORIGI

PePNPU) 8L = W (P)

¢ & ¥ g T " 0 I'-  2°-

=T ,,4. - R * ,“4_, 1 R R .A_ln. *J._ “._ H “ﬁﬁg -t N.' -
N IR A ERE! TR ERREE ISR RARS EE T AR AR EETRNARRE CNANIAEEL TR ERR] EMANERRE
. m N SR RN TR SRR FEE
L mal - ) +td ' N S [ -1, N R R r_:._w‘.J.rA
SETTINTEN FRREY DRARY N ON FRRRY PN EUREN PUDES NONEN SRNNY AEURY CRNEY FENSY ERSH ANE
ERICIAY POV FEAEEI AEEERIRAEE APRRT ARRRY MR RN EROEY
! ] : i o | o [ .|7._ Lt Y . ™
T ,_r.r-ﬂJ-J T 1T ..‘i.L.ﬂl.w.-:ﬂ 2T AU EORER DERY 0
.~ ,<n _.* _ ! .w ﬂ w,. Mb “ w_ __ mwn,_—.”” h.«_ “:. L,V,m .._ m" _M.
1 i rdy s fpem gt = - R0 ERISE NS R B REEE FUURE RSN SURTH RREN DRne NN INNNR N ) i
U N A RAAAR AR RN BB ke o7 v, & S Swn a7t SN L LY RERRL ARRNS E._f-m}wr%,ﬁ.iﬂ{ TH
IR | , Al , rt.. ! H AEREIRAR B i W
ﬁ. IR s . P i 7,.:r1;:._w1;:::;.;‘“;: m w: :+ .
o+ ;_; x T 23 EREAE R0 RARS R0t ANU TR AN BREREna - VENAE ANR NS LORRTONRES EDRAIRZHA RAR H=191°-
) S REEE SN SRR PR AR B SERE BERRE s o SRR ERERY RERNTERRNE IR EDS UERRE ERRES IRRE
K ISR EEEE . o ; it SEEREEE VR RS FERRY NN RN DR b EEE N 21 e R B :_
i il fT..I:.ﬂ,t e SRR RIEE S RS PEesE R TLT _-WT.} e L4 ;.rr,J : ;,,#LT_J_ 4
R r N A . , , __ : /_ N <__ vmu rfi T\J_..L_ﬂ*_ ' m PRI v , ugﬁ_ N, N ‘,.‘m_
.uw\, b 2 b, N R _u___" _.__ .. _.._“ .*~ ,‘. I | ' .“.“_ _.* _ﬁjf rk_“
.—.||1 rw\] } Y.itﬂﬂun.[. A RN P ; .JL ~‘_L: S SEAES VA e ‘I. »Jwny LR i N_ol
' / HIAGH [ s N i Vs ._ v N ,_~ HAMRS R BE H A LBl 3 /
it I R s sbintl R IR TN _;.____,__ S IR AN E | } __
e bt :;::rf.:mtF::Z:TL:::r:‘w,:f: ARRN Ea RN RRRRA ERRRERARY R
vl.i A S A .-.»In.? B R s 4 __.~. -1 S ..rﬁqm<l, ..Tf,,._ ._.:»..,._ LA oL RN S A_LAIT_ rITJ _J.A-A.m : E
! A ' tif! “T_W e 4_“. A _:_ _,__,_ , R R SRR I L a 2
| I S ' EEE SRS o ' , D HEENE ! .
i - 4IRS PEOS FUURS FASs DRSEY GRETY SN SN S N LAVRY 0E1 TAVE NI P ey
: i j ™ 177 T 180
w _ i ' IR I h. _‘, , i _. AR TRAE _. i
; : { i i ot : oy
“ A w i m m .“ " ». _,H_u y,,”
| | | o 3 o b
; - _— 4 el . . - [T SRR I e [N U SN ANV NN -—
"d [ % i ‘ " ,"4 m ,; m,,; M».Mlﬁﬁ,wlg' ! ¢O
| , W i R I . S I R
g - -t _ _ | 688°tE 89098 O ,; A .ziL__.ir}:.rx
o 3 SRR ERNE] NN R Rl
. s . ' . L : RN W P
| ~ USRS RS 1] ooe’ee SOV o | - | rgr___.:mL:,__:
. ! ! BRRE N ~ Sesnasasy insesansas saanaansy flO 2
: : ! A T LT . RN DR DRREE FERN ,
m b e u u N R N 4
thinie it nund¥ sReby Mbhes suacl Eaten aanad M EE i_,.ﬂx‘i_l {("s’4) ‘65 i «.%lkj,rl.‘_rl-u:.i@i%

'
i
B U SRRy WIPIIE D SIS SO MY -—— .- ey 3 ——— e wt - poe . —oag b oy st s

L dpor

24°00%



(4 -+

Ms c.'l‘]

". - ' - + 1
! . — -
i ! . L - -
. R s e o - X v
—— —eee — e v e e
! . SNPGRS S D S
. N - 4 — . - .

ORIGINAL PAGE 1S
OF POOR QUALITY

. < NN G
— e ._ - — 4= —{—q 0
. ; - ﬁ - -y R T 1 -
! [ : - S el S St RS R
— _ . »l = i il odiath Sling Siotoh 1 4
: . - —_ e

e R R S - ;

L PA

. ;

- Eo R - e s Sl saee: s s St S prs
y - ! R e Sty EE gf . 3
! - - PR . L R Bt Tl IS S Sy h— M
— - e s e R L ey . 8
L B ,_ , w S SR e e B b TR S, L R ¥
ﬁi g - SRR \ER. T P St e S = m s &
& ; - O b e T T T e "o
+ _ : SN S b= ® x <
5 ) N . s B s 9@
PO s >
1= £

T T

- N T T
13 - —p

- ) A ".- m -

i



16
10

'
'

RN NS S ¥

B S e, =

(0 M =07, Continued,

. ——— S & A

Figure W, - Continued.



;.
'E.

ton

T
OF FOOR Quodii

-

-
E ‘panluog -p1 2anbyy

‘pepnPUC)  6L°0 = W (9)

Q
)
)
~

¢ > . . .-
| ,M~ . | . Oﬂ _t: ..NQN.I

[P US SN

' NN
e (IR
et
_é 11 )
SNpe
3

S

s s mmmie et R SRS SR §
b

4

S—

9"~

+

et fe
TR .

e
M

H 2| — Wy

— 5

“,J,H 80

i . i H

RS

wr e e e B e O B e .
. _ | s 8098 o |- -4 | ok

_h L4;_« 5_ N .Wu.@» “ sm.mm ms-g o _UW,M. ”,._W,,

{ _ i . . s

; . t

(*s*4) ‘67

. — Rk

|
]
f
|
{

‘vl wo ;i_;jf:_g__ oo
! .

_ !
A . —+ . S I R




- g —

.. ‘ihi.rh“! %.I, - w.

e o e

—.- PR -t - cemeeem

!

-SSR W

I

. e moe e - cm—

1

ot ]

4
-
v

PO

?
[N
< I
a )
[THY
O

[N

LR RN
PR 3

nMm=08.
Figure K.- ‘ntt



L/D

24
22+
-120
18
16",
: it
12
10
8
6
4
2
0
2
-1-4

1.0

NM=080 Continuet

Figure W, - Cantinued.

©
'
. | CT ; .
- . ——— - e e - . e — —_— —— —— - OO SR ! ——— — J—
- o et
) . : I
_ _ ; 11 A o
_xn ll-w . o 1 VL - : : —
\ { 1 - R SO T T e eal
i ! | -+ .. L TN s 5 =k [ gy st oty 2R
4 R e -~ - .
H o : /x; T R ."h-
. e te et o e s mn et ot e N b A i iy - Jo .
. RS M
i ﬁ : -/ ! o4
« — i i _ —
! { s . - W - . i
I lm . T - o [ S -7 PR B e
i B 1 : [t SRS SN o5
, s F7 o e L.
? - — - - -
{ [ SEN IS O > : . N St 321
1 4 - — - - + . H A» :. .vt-lv .
_ . i - . g 1 [ERRE RS DPSES <5
" L 1 PR Bt bt it { - Sa8e SOl B
, | =+ - I
| G | I N O W S
R e R SR e
T a . T — A i S
{0 i . -t 2T S S T A g N
. N T . SRS LSS i v R P
; R . IO 4 R0 R o
TAE = T =
I . SV £ i e
T - 2 - d=. L
) . ‘1 - 3
: - T N L -
. - 3 s . t -
R e . TR -
. B - ah‘ 1 k4 -
A R A
: N N ¢
i ! 5t B A
: R S S S
LS RS . b - -
UL R
i - - A -
ISR NPT S - Srap e LN . .
RN S B e -t

o7
06

.05
04/-

tow



‘ "PONURUOD -y 24y

I8g

P i ]
o 18

ANAL iy
(O)F:‘%OOR Q‘Jr\ﬁ_“ X

o

RSO S G

-+
H R

Pepnpue)  ‘08°0 = W ()

i I ) I~ -

B R S R 7 H SN PERD Sl vy Rt R SuS attn SUESS Suie FRnse rues Paswnsuets £: X2
" w _ AW A_‘M.A_Igm"~ __”"_;_ __" A_.Hhh._ _*_“ _~“M __,wum__m .W_TA_....
‘ B RN B I
b s b e
A DY DRTRY I o
.‘A
1 i [
" 02~
. §
S
(! H‘L 1 o
T 3 9=
VT
I o__
TR
idde
m “Th J..“ mm.,w m0¢'
| _ SRR LR .
i | g £ |
! | - ) m
m L ! _ I A m
. m | ' wmee w0’ o Lo | :
i \ ' : . . e .
_ _ ﬂ L | seee  sww o Ji0d
) ; <1 m _“Tr DRI wwq_, - o i
oL r Co b e W b i
_ : , w s B ‘ ! _
| _ | | | : |
{ i . - ! - vt e deed qo




1
H
-

i

i

!

Co
i

.
-
)
1
'
f
-
i
!
+ g
.
i
beee
!
OIS Y --,‘—--..JL -_—
|
o
!
p
i
¥
)
f
H
'
b
+4
:

axe

[N S

- e . MEme A B A

{9) M = 0.8,

Figure 14, - Continued,



24
20
18
« 18
4
12

e d

(1

_..!llﬂL

N
~N
) )
4 "y - - i - - +||.\ — ———— -
| \
[ 4. v
e . SN N

10

S | R
,. q i
. 2 b S e i
e e i LN

5
Continued,

L

[ETOU e S

c

b

Figure I, - Continued,

PMm=08




{

T e

‘pONUPUOY - °p] aanbi4

‘Pepn|Iuo)

‘180 = W (6)

i
|
|
!

. §88°€E
| 60 "€€

v e e e -

e
i

‘U]

A.W.MV .@-U

2~

T
+
t

N -

8e°'-

.

=

st A

0z2'-

;1” )

91°=

e Kl

89098 O |
$09°')8 O

wo

80°-

v0°-

N -
oo
e ———— R

F

oy




Mo

PO RAC PO
w.td

[P TR N
i

O e - e e e e e e e
' . N i

-} ! ; i I — %q s St S s Sl o WS Gt Sl Y

: I ! t

4

- — - = — —— e - PR PR

-
' w r—

OF POOR QUALITY

URIGINAL PAGE I8

0.82.

{(hy M
figure 14, - Continued.

[ T I



ks

N
b

ORIGINAL PA(

OF POOR QUALITY

-4

o
. 3
e " _ T i i :
i s . X : ' - 4 IS _ - - .
= . : —_— T e [ T R :
g H I i ; : - ‘ 1 Q
e G - . . | — —— - 4 =
L H . - B - t . R -
— : - — e -4 ey - =
—_ ; i ‘ ol ST I - - ‘ P - - e =
= i NS S l i . i S S Y
o= === = - N - : | , EE 1 R .
—— . i - R - tlwiqlJ “ ‘ -4 - — :
S . ' o N ) — z "
- - i . Lo _ z . o
— - . —_——— v : " ! T = - - = .
- _ . 1 i , H . 1 i . - .
L . - - - T ! T .- : R :
e I ” e VST Nl R S Y
P e i w I S RCE N [ oo .
! : : oo b ; Lo e it S et M . Gt S L
Lok : b = . S SN S SO S _ oy e
! i Yiw . : ' ! ! ' i SR Ml SRR g H
L . , : ) - A T S . WS SR N P
. - g - -~ bl B T _ s 1 *
: ' T ! . R : - LT - o H
- . f = r o 4_?! o B A SN H:I.Wtu S S N / g =
- H . R S ; | : o SRS et T At =g L e : .
- . 4 = — . - 1 T - , T i T = 1 (2}
: i L S L . S oy vty Sl NS SR Wlias Sadie .
- i o e | s codih o - = :
[— i ] ) T - T N A s : o
- H H et I ol N 3 I e o B fngsh ‘IAI“LL s s LT .
= |.h| ——— “ — =t iR 1c w - = MALM = — M - vmu.wd#‘i4r _ ..|.I|I+ <,
) : : - _ T . e I ot Sl S o |
I H ——— e - nw.w -4 - A B - MW“ﬂ
o= : ! ! ! - B - T S I =l S e _ i
=" T : K ! [ 4 1 [y so=ste=tlih S T . .
- : i _ S — | = S S (s e 1o .
— : | - N I R 1 - T eSS SR e .
A . L : ST et S5 ]
sl BENEELED o ™= - [ S DU SR § i .
= : ! - ! T e —
= : ! =t - - ! i i
- . = ; TS HE
E— : E - e , S el T H—=- 4 - -
—— - - - - JpSppcls SR el PR S : .
—— : i - = jpipppesthly ikl 1“ [ :
= ! P : TN T IR S
— : - | = b p— H
g 1 h 4 L $ . e— : o
= : 1= R H
—— : Z : - » buly Sl ] »
S ~ T T . T =
= - et P ST o Sy rbGan prads ;:JfNL.T '
- rieet : - + = .- CETE
St DU R g - EECT St e S N St X ;
m _ : e s SR b 14 el ==
e RG-S

Continued.

=0.82,

(h} M

Figure 14. - Continued.



‘Panuyuog - °p| aunby4

PPNPUCY  28°0 = W (Y)

[s:
©
IQ
<,
IO.
N
o
"l'.
R
'

|

ORIGH:AL PAGE IS
OF POOR QuUALITY

-
<
T~

—— L ]
2k T 1T T BB 11182~
.. iy ! ! \ ,m_. “4 ._ -
! _ o t_L R IRl ERRSt AR _t.bt_rrwr.r(u-um.%ﬂ by
| i _ N o
' m ! y | ; _
, I R N R SIa N R S . - —
%\A . ‘_x — ' ,"w ."|,J b __v, ,— ) . i ‘ VN
| | O ! BN UG S ERAEY RO o
o P N - N IR Clioglbast S g
. : N RN PP SRS ERREE BN ES BN R DR S
” c NS AL I IR Rt ! S O it B .
— JErE —t v g et y— . et - o -
T NU OHIRN T AT g 0@
{ : P . bl S SRR EEREY IR 1 r
A ba RARE I RN ni;_f. v
PO t_ Fr L 1. ! iﬁf,r,fr PRI SEESE SRS SR Iwafj_l_ff.r” . “. s
T o AEUNEERE EERRY KRR RE SO R B
| ,_;f;._i_ IIIth R I A I T et e ks |
4 . N N i ——b H -
VRS URRES St ERUL SRARE ARERE SNS: - YRGS SRS SRS EESSHAREHS SupEs §E anE i 9
BN i e SR KR TR NOE SIS :T;e_mg,.f.TfJ
RER RART IRAR Kt Y Sunon ek REEky [n RN RRERE Snnay s = < CuRGRRins ~ (U RRRE R RR Lannt FEsst sany
R EEREY BEERE KRN DRI D _ SREE RRREERREE da 2 ¥ SN SRR FERRA SRR A RR IR
S IR RE RN ERRERRERN RN RN | _ i VAT J..“.‘* ikt M
ST h__\rfr_fm....r*{ff_ 1 RARRAN (! 11 oI L A T
T T T T ,M_ 0 A EE
[ ! . ! ; ) ! ! [ L + . -~ '
Lo s i | ' | ¢ I _, ' .‘_» i ,; “
P i - . i : - [ S TUVOT DU 1 LDUSQIY WL 1) N R 4+
k,. . ' ;3411_ .hv «A" by
o 1 ol et
S M_ B0 UUINUS NS NS - ..1.1!.& : e SuLI If- Yo LN
| . SR IR BRIt
X _ | . fon ‘m , ! | ﬁ,m .L y ;mx._, Vb
. ‘. t
: ) i i e
_ _ b i ! ) ¢ g _._V .
.Jm?.lv . .l..u.l.l..'vl_i\lwdlo\a...,...,_.J.u.,:_llql.k. ot — LA . Avo..'
' ' PR . »,
| i ] sesee 89098 @
! _
i

60e'ee S9PB O

_,
. 4“;__
: ,,F___
:“ _:+:: .:_ Eu
R ] S Qe

e 2




i T ; ' ! : ' S . R cpunyhlibile SN o B by
- ' N - - - - & b - — - - —
L ; R 0 I N =
M 3 n SR N R s e
z - - i Ry vl SR wualin SRSu S
sy S - e B T e By g
; Tl T

ot - g popr—— o -
(.

ORIGINAL PAGE IS
OF POOR QUALITY

T - - o N k-
1 IS S IS SN
- 3= — 0
. i - —J P
I . T o R -
P L IS S
ey s — R
—_ mr L I SR p S
i 2 T S g
: . N B il i
— e e m— p—w—
i oA ot o
' ~ Pl Sl o
- - — '4 + —
e puisaaing O i SR wli

/9 M8

Y ogy o

L]

\
R P

ok
WSO S U FININ

o

hM=08.

Figure 14, - Continued.

A



JALITY

OR!CINAL PAGE 1S

OF POOR Q

L]

L

20

!
O
L

|
T
0

WHHIIT e 3 — ._|.-. o
- i St M !
- i et ;
- ppuiingy Slodng o H
—— |+l|3l|,|*| —_ e - «©
= : N e i
=3 : —— 1
e . jnd wams i o H
WI- : - !'Ixnll||\‘om. a—— o —— —— —f.
- . .t G- —= :
Sh : —F = ¥
= a4 = .
~ 1 ——r - - - 30
- H e v H
N = =2
: N o — . i
= : SRS :
. ! : Siha .
= — i B 00 W I
- ==y 1T
= . F—===E i |
— b —— i Sowliis Smvus ud .
- = = SN E T P
SSEEN I B EEIEE ftie =
= : EEanls S
L|l\ J‘]‘ - - - Il‘-- - 2.
Wm § SRR B Sall !
- - —— —— h— 1
= S el NN DR
— e E ] *
I 35 :
= : I—F 1= [
b— 1 Posogs vl Shut "
= m [ I | I I
. . = -IT\. :
S 1 === . i
- » 1 o ‘ .
= : +— e pit e SEC TR B
= i = _
= - S ,m HWHW» =

(33

M =08, Continued,

Flgurs . - Continued,



-
2

OF POCR QUALITY

t

w
1

ORIGINAL PAG

Q
o

"popnPU0) - “pi ainbl4

‘pepniouo) ‘€80 = W (1)

8’ 2° .
- - . -
J_ﬂmt.l MA;. L =t —— — o | — -
! o ER IR LEL R RS R LR R LGN LR LLERT AR aans; pe - —-
: it . ) s - | ¢ _AA.... L
N - dl HH L L {
| i I 1iHH Hi i
1 - TT1H 1} ; RS EBkus Enkal
“ RN PN 1 b shsbudlls .
MA._ m,l J..m - - 1 Q 44 4 ON -
sed ssns it I 1 HH stk
1 i3 H e aH B : s
i HH T T T H T T H
i , IJTIT. 1] 47 Jit]
i ETH HH : 111 B EE A -
) H LI.MHU. A.,\. hu_‘.AJW 3 H 1 } 1.¢‘k LLTI 1 ,ﬁw— -—
TIOF AR NHHETT T
- REREY ; T 1 . SSNGRRER
WW st 1 HHIE T T
i P : :\*r b U HEH TSR el =
L [ 3 SEEN NN S8
T R FRRSS NRERS sy QUEERAZERRES T T
S I SRR EER e Et i ST T SHHH w
SR e [T R BT A AT AR R0 2
__,L 4 “m.rtr,m._.r Rk Q_.w w f- i o n {1 .
TR R T T T ] 80"~
e ekl et § SRR RN _ - 1
T R T UL T R
SERL F1331 NURRT IR0 RO H i RN 1t
A3 SEERI SN IRNR1 EEANA NER | , IR HIHTITT
qu.aw B 1S .%1 =T ﬂ Lr RS ﬂ_ c ; X L 1% 14
Coobrrn L ‘e I . - .
R EERSY EERRE ERERE R TR R ! 1 i -
BT BEER] ERRnY SRR PERNt | il . AT H T HH 0
SIERERY RN HERTY BN M 23 i c88'cc  89%0°'98 O AN L HEIHTH
SoTNSS TR IR EOO Bt P . T {131 1
s Tt . - xi e . qu . 60€ €€ s o Hriitriith ]
-1 “ 1 1 \ ; P
SR ERSRE pea Yt EERRRERRTT FRA A THA by wo T a)
N THES RIS NN . L i RS B .ulllL -1
HH s A | e e Piigd _ A1 HH 1]
N IR (°s"d) 6% sEERERE: .
1 - _ - RERRRREE N Ty :
m_. r_qﬁ \_— . N 1 (] ul_ U.
- 7 -

C



Myt [x¢

.~
15

ORIGINA! PAGE

OF POOR QUALITY

i LN
Ik

T
It

5
i

il

l'i

‘!
o
!
8

T
N

3

(o) M = 0,60,
Figure 15, - Longltudinal seradynamic characteristics for supercritical wing configuration 2b (SCW-2b)

2

a deg

S s

-

»

xII ¢ = 0,05,

with wing upper surface grit forward {

Ad‘=”.

e e e —— ot




st e

24

Y
-

1.0

ORIGINAL PAGE Id
I . seren ! i e -
. |

SR

hanzaat Rt TRANR ANRAN ARARRNRNRE)

TR T

|

- SN

E - 1"
=

p— .lll S

. h
\ isd 4

(0 M =060, Continued.

»

Figure 15, - Continued,




Q_._.

‘panuuo) - °g| ainby4

‘POPNIOUCY  09°0 = W (B)

———r

i

Hie it
R ARERS SRR IRSRA RN SRADS NN RO
I REIRE ;1 nnpm s
,", | “M“. m»mw A*_l“r_.. “_m

REN ._.”.__fx.r Eﬁ 5 J

A

H 1 _ i_ H 91"~
“_. Ll_awx,w mh._ _u §

L |

T TS R

T - I

———y

-1
L- -
i
3
4
1=
®
Q
\

ey rmmm—

j oo -

[

PR ST

i

R s ekl sy —t-

£/ )

ndn O W/



ALITY

-~

1 PAGE 'S
Q

-

n
Y 3N

0
~

OF PO

ORiGIN®

NI

e

o T 73

TR A

. ; : RN | R
H ' \ . pu
PR - e . R —- .lu_ - lm e e e R
! i . ISR
. . — e — ; ; : . tooe
_ . _ i . : P
. - - - 1-! — 4al . . -
H i + - M - -4 .2
Lo P i K SEE T G esomt
H - . - : 4
1 i
1

- e e : o - U

:
t
i
1

QUALI

.
:

|l g —

T

—.-ﬁ—-» - o
P
B

b -

f
Ny

[
-
L ]

)

s e 00

e

A

-
!

LEPS e
_— }-
'
s
4
'
i

i
¢
]
i

i

+ Y
PRETTY '
- e |
S — ———
. '
Ny ’
S NS

=
T o o

wriNAl
B

-

Ot

3

a deg

M Mm=070

2
Figure 5.~ Continued,

p—




ey

o

24

22

10

_4:.;.

|
i

|

[N S

i

SEp——

[

-
[}

—4---1.
]

.._14.:;.. SOV TS N 0

0

' i IR s e I T I B
. ! . : HES NERNE s sy S3aE
H - . ¢ R . ORas Soron

07y
l
06

f
1
[

-1
[ S -

2

.
o8}

e ——

0

Figure IS, - Continued,



‘T» "PANURIY -] 0NB4 -

pepnPuc)  0L°0 = W (@)

e = = e e o e ume - g o et ats i ee e s g o bt o Rl o eieh B S s s o0 4 ——ee - — N — .
N . ﬁ C e T s e be
; | ! i ! |
“ i ot m \ : “ ! '
: ,” i *Z | i | — ! .
ot e e - - LIAII.!lIlIol. . . ¢ - - N ..-. P m A ....r . -" ON'
N WU AR SORREE SUVRR S N vid S0 FRNRY R T N 3 IR A ofid
“C " S SR ! ! - ".__.__,*_‘_ ’ . T A v_..+.,~,“
AP R EER AN EDNRY PR ¥ S50 EIRRS FAURY IR OUY ERREE FENNE PR A i
(. s L .“1 ! _ .._ . _, A Pt ! ;.m "
S T Y i i o o s TR T e e e T T e
SRSE I N PO gl e
—-(AO . é.} .ﬁ [ i ___
¢y O ROl - $ | ¢ .,r4.¢
P . , . R ! (R R]
0 . ot P ".__ ‘_:~_
(oMo i i T ! RS o
. ﬂ._+L_¥ IE w “twi ¢l
[
! |
_..__ M_MJ ._A“..:.“ EU
N A R BE A
) : L TR
A .WMIF 80°-
. __>
, w i __C
. rw*v“.“
| [ '
[ ' ) it .
_ IS S Jfﬁp}.,, ¢OI
| (i !
f . . L '
G | ¢88°¢E 890°98 S
:; L |e0E'ce  S09°p8 i
i 1. T
C— EU __m Ty

e _ - 4 ._ ....,.H\I .4 .. A, ;, ‘. ! | | . " Acmnmv .m-u ....n , , .
AU UUR B : . N '!_ e i A 1RO

- b -




Viqe . 21

ORIGINAL PAGE 18

——— - - o

cor QUALITY

OF F
|

i

!

!

|

- s e oo m—— o iee

i

i
1
.

i {

S

R e e .m.&].lx!

]
..iu,m%..l-lL

'
0
I

EEIDER BERT T

P o L

e B
e e
’ R
' - i z H H
. ;.r -1 < '
! | e W
” ' IR )
b 1 b "
[
PSR U [P e e ..L_..llw. -]
- .
. . )
4 !

- - I I S

o _ “ ! _

. : : - S .  — O T
SRR K Lo BRI TR SIRRIE i i S

~

{c) M =075,

Figure |5 - Continued.



22

o
2 -
.ﬂ e - . 1 ———n =3
b o e ‘ :
- | - s
= R ' - * a
4 b [ t 4 ¢
DR I T ! )
=1 — o faOpepeend O = x L Jo
- —— — w T .‘.M.r’llll-lOmA - oA ] “ - - ‘WI .
e . - . X —®
S T = h | e e
——g g - - - a . — e - - 1 - — o
Thant yewed Bt el - : i : v i
S EETE: e - . . L [ O
= S —— _ 4 . + —~
e e S T S ST PRI S ! : R T I i
D e Cikam B = T R - ] : ' B . - e
= — : - - - + ' = @
- o= : i A ! ! . : - R R .
S = . - - - R e B o - i ]
RN HE. . T - ‘ ' - ! i- 2
- Sy - ] : i _ 1 . e S m
—t— - . - e 4 -+ oo +- - : S
- - H ! ) [ S 4 H 'y
S : L W = = e <
= T T - R = :
- S S SR N L <
EREE ‘ . : 10T . £ : )
S ST 2l . : X — [ T : ” e : "
L . ! A | ) 1 v . .y
- ,. - - _— - M.l. UV U S S : - m L.lxnhl!#ln,.w.l L.’.
=l - : | - T T | -
. L . o R RN
=~ + i e S i ; T 77
- | . { s
TIoee - i T : ™ ; _ - T
T L R o T e TR
SRS e P T H .
Lo T . i : e - : - 5
Pt 4 B ' | m ; - T 1°
= .,w. hzv. - .| - . - - S  indine el DRI R e : —
Tols - .* 1 ! ! i t “ '
—— . L . e e e i e e e o —— ——— e U . -—
B R : J_ B , f . : _ 1 bt ’

e

et

Figure I5.- Continued.

NAL PAGE 18

ORIGI

~TALITY

ak POOR




"PINURUOY -G} 4NbYY
‘pophpuod °g20 = W (9)

2 10 G-
¢ 2 n [P .l.. Ml R
Nu. w. n ¢ T by _.mq" ..h;_g,l_ﬂu... i :_1—
- Ay . i :wm :“_ _: __ RN o - -
P e e @y 1 L ' o ' \ - ' ! ' 1 Tr
T A L N st ] (N :
” f i B - , e RN Y S R _L.:;v --r- 408"~
i | | . :h u...!..F.l_ArarAL.Iw..ATI_lr. P w “.j . ”
_ 1 I N R . BH HIBIN RS
| - I X o N__ ! b __.__ 141 T ] 1
! N I R i H_~ »___ .”‘;f_ :..,‘Axv:#, SRS § ”. ] L {4
” _ t*_.._tFT_ﬁ anha bl e ;__.:,; ' : e AT 19 |-
N TR (_.-,.;__;_;,;::_1__ T__. SERINBARSETIN 1Y T
: P ! : b RN 5 8 SRS suEDs B ;
A SR AL T B [RERR RAREE B BERRY LAARER LiH
i S N W SRS S _. w_ 1R .F.: i 4= 44 _
Lo j TR R MU
o B - _*4; EaRs panie Eushy o ! _ o 14 ! —
A A e TN Bt kbt e !
4 “ N R Ly ..__ N g 1l o _ A* H 4L
BN IR SO Jhts! I EREN) I ) 5 FT T S e
. !!..+.ltl. —— L 1 ! ) : _ ] iy _m..n . 4 ...A,llr“.:
— . ._._ L _.“...” [ _-_,. a Lo _A
s _ L ey U o°-
- L s - 18
_ e S .IMJuJ.i, Py .
. A m.,___ mA“ _”,_ ULZ .‘
I ," ! ._.:}3: {]
: . X P4 ks S -
Ly : | Fr L) ,.r_:-.tti‘. _T v0
BRI I O NS T
¢ ] P LN RN N I 11 | Ji
I ".,,“ ! t . 18 D | .'“\, .___ M“»,_ Arv_ __ g
, ,_ Sy, 688'EE 890 SRR RIS _A_ il s e (0] w
m w _A .mm ms-g o ,.».m MgL\,aa JHI_u“4 Jnlql. -
m o feid 60 [ L u
w IR PR DR KR w Lo i e .
t “n ! ] _,_ 0_. Re ' _
. __ . L. : .,v,.im.++*l.{lr4 4 A.m..&v @U .: i g I QO.
i i : ...,_xli.. -
. a1 U SNSRI P

0
vl



ORIGINAL PAGE g
OF POOR Qu

~ v )

wera sl

ALITY

o Tl

e -t t——

|
|
1t
|
|

- -

-

-

- .4:-.‘_._-

e

[

o
.‘%ﬂ'.’l”l‘l
I

R

R S N
R Ay LTIt
T [ ] S I
P 1w
| o
- - - f - ﬂ -
.M - - - .
b o _ o~
!!! [ S § - m;

B

a deg

@ m=071.

Figure 15.- Continued.



~3(

ORIGINAL F7 -
OF B

\ f
Q
S
-
< o~ o [ 4 <
- \rlrhu“ -4 7 , |
—— T A\ l ' j ¢
_ [ - 1 - - ~ . |'M. o I T I—')I -
SR | 3 R [t ; i 4 {
~T ;| T T + . ! 1
i t . . i .
S— — e S e RS - _
, . 1
L S .
. . ! v

1.0

L

C
(6 M =0.77. Continued,

Figure 1S, - Continued.

WEWLEN T




‘ ‘Penunuo) - ) aunby4

S

PePNPUOY  1L°0 = W (P)

< o

ORIGINAL PAGE IS
OF POOR QUALITY

: N o
) oL i ; , : , ] RBEE RS ™ : .
_ S R R T I I i
- - ‘ {- : RPLERERY SRR RRNDY FRANA N TR INHE
. A NRA A B ,+_; S iius ieaiiRunnn Rk I8
o __ o _ Yl i N E ) |1 RS 1y ._
b . BERERE N ;__m :L S ¥
e e mat SIS RS RN i B TR R P41
T T T e I A
NI Y BER RN RN RS KD B bt i bid RN LR SR !
-4t b MDUOUE BN S EURGE RN i bl i A4
iRl ] A et e e B e R L
) Vo il wv w i i1 \ _.
: + ! S EI2EERRAT AN r& il
i . I IR R AR AR I t .
L 1S _; " ,j 1 i o
[ A it I S B
il . 4[4._|A_‘ i1 1+ —++- _1 i ,MIJ e
T T i
et o L UL T RN
TIRERE il U L] ! anyp AM«“_N ® -
¥ Poogd! “ -.rxlrﬁ SHRRE 1;14. + H Mt i hff _
, RS fﬂ#i..kleﬁ__.‘f__.. St ke Eds iB .w_ﬁ RN w
; i R BN i Pt S N - Ce
A,_“;. M: «_..w* gl .nm ” __" ___m _“b_ v_m“m ,;.A_ U
AT SNREEERRT FUATNNEER FERGS ERNUE ¢5: ael RSN el .
HUERBN B EHBN D R SR
EERE AR R (SR :_.,u_ . _p“ ._,__.._
RS SRR LRSS L RS RERRY SR : ! iy
ST ¥ V_‘.T_Trr_..x et eanisniiend
. i N I H IE K ! [
.;m___w:_ S EREEY EERE ERRS ¢ .._:i_
i U8 W N B _»_m i .vo.
. _ e Rl -
ge8'ce  890'98 a || | R DO
weee o o | Pl
. SEESEEINL SO IO A1 N0 1
uj wa aananawss snausenaey so s ot o )
(*S°9) ‘6% b }:,._j N K R
v e ! __m_ T _
SITRERRTA iFSSTaSEE THRRROUET
. ) R ! : ot : i i
- e - DU S SUPERR S .V _

" 3 N



~ ~ ——— —_—— e ——
i% a

N - —_
By oo s — - el B SRR
& -
gg T m |
o’} (A N i .-

MQ e e s St e

C | oo - IS i et B S

& . , -

. wm b = .,&
Qo

OF POOR
!
] )
|
-

-

..:.—-!.T

e

o ey ol

-ama
1

T

a degy

(&) M =078,
Figure 5. - Continued.



i

i

SEFT S
i

= -6

——""-‘---T. .

(4

L

16

(0 M =078 Continued,

S
ORIGINAL PAGE T

Figure 15, - Continued,

Oor POOR QUALL’IY



Q

oE 1S
QuUALITY

<

PRI

INAL PA

OR'G
OF POCR

oy

+ ——— s e it e 4
)

o

“papnjouo) - gl ainbiy

pepnpuo)  ‘gL0 = W (3)

be-

oe'-

91

2i-

i 80°-
i
: ' : i “ ; . o . ' __ ” i .
R " * . - O FO R Lr-!..ﬁ. # “ ¢ ' ¢° -
1 : ! f ! i
{ ) | !

|ge'¢e 8098 O |

.ﬁ_

Sa————
[

g

le0eee 9w o | . | S
[ e

m i cou wo R
, : . NEE KRR R 4 .

mi. s R B b (st B %”Mj{i; T 2
| , A A |

[RPEUTUP IS Erppa

Sy N



ORIGINAL PAGE 13

-
A

TEa? /94 -

OF POOP QUALITY

{

. 7 .
H [ — - o
— _—— —_— - e e e —— i U —
’ . _— _———
i i ' R Syt s
1 . . i P~
- — T ¥
t ' . I S -]
X ! . ! ) ! ~ 7
e e ————— e e e - +
! i T ‘ . I
i i ! ’ + o [, . ———
' - ' . See— s S B e
— . i S SRS e s - e

et/

a,deg
{(a) M = 0.60,
Figure 16.- Longitudinal aerodynamic characteristics for supercritical wing configuration 2b (SCW-2b)

R el S e
€

”~

with wing upper surface and lowsr surfasce grit forward (xl.lc = 0,05, A e e,

{



24

12 1AM 1) 122 R0 R ALE RRE

[L Hl'l”

TR THE
oY

1AR230004 1AR0A RREA1 LAARARN

|

120354 RAERR A RAAE

d—— -

’
13
1

B St ol EL 3

ot

T

'

L e sl Lt L LLLE L] [ - RS- S

Figure 16, - Continued,

(@ M = 0,60. Continued.

e s el SNy NPPUN WA PREpNE B

i{o'

+

|8}

0l

[ BN



iS

-
"
-

ORIGINAL PAG
OF POCOR GUALITY

Fe ‘penupuog - ‘9| 84nby4

‘PAPNPUO]  °09°0 = W (B)

o
"
'.

Sni e ity i deren . - o .ttJl!‘l' |_ll-m‘,..|0 lllll - T ,.le - ¢N0|
_ i : “__:_.:_ _;:.:f.w:_.;
- JE] .._wu R _m;,"._ “HW" .- 1v - ’
4_ “_ ..w R __, _.“ ' _>A..._ ‘ ,,“M
_ AR B SR BRI N I RREY PN RN EASH
e L REER L R SRRRA NI .
[ m__ i ,“._ﬁ,._ 14“|_J _’___4. ! w_ | Mq« ON
SRR I T s
W ', r. .L.,:_ it ,+v_ 4= 4 ; | SRR FRRY L «d ] |
L _;;;_ﬁ,u_. _.WT”;: m 14
5% RRRA1 ANEH IR LR R
T MR ISR A
NATRRRE RRRRR ISR IR | i _ 1
AS53 LEVY SARNY IR Y I RRH dREERS:
TR A VL prit e ]
11, HoLe S .
_._. .M_ o L__ .».* ,%_ MN—I
{11 I _ G
gl g R g
! . . e :
o T - D B !
| L. _ 1 JRRE RN SERR _ -
P R EERE 1 —T180°
f_ ‘l . ; ] |
-4

{:

RSB
:

3
|- -
F_v_ f— ———

' _% _m T ' r*_ ..ruvy?u _
¥ SRR AR _ : H I HHH
A il N PO A | “_ . b0 -
' . T i . . ( w !
S R~ S b eesee 809w o | |- b Ao
j v, cobig _ . . i t i 4
1R i || 60Eee 98 O : 1] NI S
ﬂ H ' Jﬁ; [N ._. . 4,.. __ 1 T '
N A i o w Sl i |
_ J—\ij.%.__ ik ananat B i TH“_ ‘ M m;JY A.W.mv .@onv ..+%..T,L_ Tt T»M _ aﬂ J_.A ,, “
R« SR S DR FRU SEA EUUDY B U ) WSS DS FES - A AN AR PO
< i

PR \n/ R rwo...w bd



At 19
ALITY

AL P

ORIGIN

OF POCR QU
|
|

3

2

e
!

M-

4
\ g

|

(|

i

| ,
oo e

—

'
}
!
|
3
!
!

a,deg

(b) M = 0,70,

Figure 16.- Continued,



16
e
12

10 L/D

mere - - - .
,
{ : ,
T # T
. . ) ] +
IS —— et § WO
_ ! /r : :
+ -+ *
! M ! ! . ,
B T o —
1 - . R Ty
. : t

T { ' i :

! : i * T
e . 1 S S UL STy p
! . i H ; : _“ . .w
y ] T s - —

. \ i L -
— _ _ [ ST b -
_ N ' 1.
i : PN ol
- _ .
_ SRS S Y
- o e — - : ; ‘ ;
5
o - +|| P L . b
¢ =1
P - B — h
; . i
| . o I
_ 1
i - M L ;
i
{ —_—— _ | | .
* .
1

PRI

[
!
t
t
'

o7
.06:

05!

» L3

* "y

M =07. Continued.

Figure 16.- Continued,



ORIGINAL PAGE IS
OF PCOR QULALITY o

' "papnjouo) - 9| aanby4

. ‘PBPNDUCY  OL°0 = W (Q)

o
©
™~
©
0
<,

e -~

o R __“;_:.;:“:. . __f_,n:.._mu ~: * _:_:

! .__ b f.._‘_.ﬁ_ . .L_T".“._ RS il
SRR U I . [P ST N SR el SSFES N IRDEG BEUEY R

o ! ) 1 .., ! M,~ H_ ey [ Pl . '
SERSUEDES INRY INURY DERRN RO ERORY RORY FRSR] PR T AR Y i _
LTS DUUT S Y SN TS i BN RS SR RN NEEN Pl L.
1 N v ! . 1 Bt - 0 ™ . —t
.;:2:%;; _w;__,_:,t:_“. H ;*_ *A _“wq. ST 0¢
el E N L B SR Y _L;: | 4it
e REY N U CEARE SR RNE ABRRL FRRS DRANN & 1] ]
ot R e R
ST NI BIN EN B
ASEERAEE ICARUTRAEY TSR EURNY CHRTA IRR AR SRENE SR NN IOURE HORE o~
REARSEE AEX 1 SRR 0E MR AR AR FRA R R RRE ERD RN EXRE1 RASREREER) 9]
SR L AR R VT Lt et e
oSN NEEEE SRORSERR0N FNTT1HA200 R MRS ENRREIANRA ERERRNE
{ [ .«~_. 1 1 ™7
j P ol IERH :” r

RRRUERANE K

! T
r&_ shotbetiga ﬂ,g i
1. i H ol "

S R Sl NS EIN

. il RN

S0 I8 NI U

%
T
&

-
-
b+ -

iR
ITvv,rM ,. i .uT'.
b [ . .
SITI NN AN il 0e'eE S9Y8 O Lp L
R EDRAS MRS RRRN . + :
AL e w . T .
L SRR W ff‘u + P N ) H . ..\
T ettt , (*S°4) 6 ¥ ! ST &
: | ERAREERE ANRRDIREIN MRRRA N >
vy - — - B R e A ediad - - PR L B o et s - ~ : _ L.y . .‘ . M : . ” : — ¢O' “



ard

Y e el R

- - -
i
!
{
SR . e W s s ew e s $
. ; t
‘
— - - - e e -

adeg
(st M =0.70

Figure 17.- Longitudinal aerodynamic characteristics for supercritical wing configuration 2¢ (SCW-2¢)

e~

Agyq ="

with wing upper surface grit aht (fig. 5.




. '
, ! A
| b e :
: T A L —_—
M v H - -4
) |
e e . u
i t :
- J“ u‘l.l_l.lJllem.l . .m
1 — = H
4 ﬁl —_—i ]
1 T :
_ , B .
. N S : i ¢
i W . i 1
|-t H : : .

: i g o . :

—4 == a7} i f ;i
oIt NER ST S == ¥ —1. i
T S

e v T | :
S N ¥ -
] i .1
B = 1 O | -
- i o :
S5 NN S S i P
| \ |
-lv - - P . _llllm
s _ R ST
i MR U |
Q

a) M = 0.70. Continued.

Figure I7.- Continued.

et e~ s 1o



UALITY

ORIGINAL PAGE 1S
OF POOR Q

"penupuo) - | aanbyy ¢
"POPNIOUOD  “0L°0 = W (®)
1o
o'l 6’ 8 L 9 G’ 14 - e’ I o I e~

.
HIH T T T L T I T T o o T T T v e
- - 3 +- - -4 4 11 1
SR LT THT T T H O AR AR T T R
p J - 4 4 4 4
| ] | - N - ] 1] L1134 Run 4 - ] ] 1HT - BERR
et T R T R T TR TR R HH HHHY
| ] 4 L.ﬁ SEEEERSEREPN 4 4114 4144~ 44 ¢+ ALLIH 44 .
+ ﬁ.. 4 - 4 {- 444 A 414 4 1 4 414 444414 -} 4+ -+ 1 41 44 4- 4 ON
11117 THHI- ) 1 RERERNRRURBEE ARARASSARE SRRND RUND INERE THHTETAI (17 111
. .y.‘ ] A.. .AL; -] ang 444 4.k L4 ﬁl - iUIX.IALL.AL,l,IA.L {44 ﬁ. q-44-4 » 4- 4
E N 1 Yljﬁl”ﬁ‘ ] > ” vlLAr h:‘l ﬁl -4 - . - 4-4 -4 4§ -§ 4 - —a 4 - —+-¢ 4 14 B ~ 414
1 4 4 b - -+ -+ 414 4 b 4411 {41
| rt RO T f-AA} 1 - At.‘xw.u. T REPEAREE T T pupdpinEsiubphinisfnlnnnptny ¢ IgsRSEE AERD -
ﬂ P -+ ¢+ R 4-4 4 -4 -1 44 4 -4 ~4 -4-§- 4 -4- p 4-4-}-44 §4- 4 S 43 ¢+ 44 4- 44 a L4 | ¢ - 444 +-4 4-4- 4 44 w— =
” ﬁﬁ: 11111 | ﬁ HHTTHH FH F 11 T THNHHEIHET B I3 T e A S AT T 1 11
| - 11 ] 3 - . ] 1141 L.JvL.
| - A it IIH T SURREEN TIHEIN ROREREREEN=2ppp T e nEuuRNES RERRS AR AR RS
4 4444 - 4] x,ur ™ y 4444+ 14 .__
“_ - 1] NEpupNS m ] A TTH44 14444 L JL..... L4(- T 7 B N_
- - ] 1] < s : 4 4-1-HE4 [ 1 4
B T e A A et R R T e i
m _ﬁ. .*_ I \_ ! 1% L 4 e ] I A- IDSNESOEEDERN B i .
M ‘* *" m * B _ ~v. i N .;1. B L 11341131l PEREDS wO'
A SREN ) ’ ] 4 i I 1] JESNE B
B ._a JEBRY ESERS Y PEE 113 r 1ttt ...& 1 # 11 T HHH
i INERE 1 1 114 =RER = - . -{-1 11 1t et
S . HOHTTHHH 1 W R
IR SR 14 ] 1 8 sl 11 11151 ]  _
Hiipmae ﬁ TR PO
phif f T . T P ATHT
444 w 1 ‘k _ g.NM §.ﬂﬂ Q TT JL- 5 .4 -
. ™~ s IR - !
iR INNIRIR I “ 60E'EE S8 O |f SRS IRRENNES
" na ' " O
| |
_ !

|| w wo . T
('sd) Lo

I Gy
D Sy |

+
—t e

o

———r——— -

-_.i »Mr_ -

f — — 4

ey

e ¥ - A . e S



1 TT"“‘,‘T’T

ol
1
3

i ]
i
a deg
b} M = 0,75,

Figure 17.- Continued,



AW

PACE IS

ORIGINAL

24
22

ac

0 L/0

P2 2SR |

}
=g
NS
: _ Lo
== , \0\\ - N M %
TR N W s S i 2
e S A I E
ot In nlw m . T i m m_
S St -1 _ _ =

’

07

(b M =075 Continued.
Figure 17. - Continyed,

pedds et o -



‘panupuo) - 1t a4nbi4
papnpPuUe) ‘620 = W Q) a

19
g L 9 G’ v ¢ r

- b e
! . 4 T T
¢y ' INER) RRSRE RUREE B - i L HH T T ffﬁ» Hriid !
R I A R R
| o , #"1_\ L.v ! M + JL - 1T -+ H . -+ ,.‘ ;M. f m_N.H wlwWVTA‘ F11- M.41
’ | - 1 SRR REIRE: NEE: AN S SRRNE B “ b R MY 1.
) SRR X 1 3 ) 41 AN FRERNEESS
. + : ;lﬁ.ff +.‘ 11 1 144 11 Q w _ _h ~ m\.rrv 1 .M v_L ONc'
v : : 1 (R REEE ERRRE YN 11 _:w T T T T =8
~ {1 ! PP FH B J 1 : i AREE SRRRR RN ipsn i
N AR e A A B it
“U|4 HHH -4 [Ed L 441§
N b ] N 1] N o 1 3 N T A :
e T ERRY ERNEES AT -.i L1 HELHHH JRSERERR AT = St
P 1 R __ I } EEERE - -t b 1 SR RRRE] B .
rU“” _ _; PELi]y “_ M 4414 ﬁ :llﬁlll.lﬁ ﬁ PR .u.w,.u SHsE 9| -
I i .ﬁ H i R I ] | HA 11 IRsRERIRERE EIBER I T 14
i Q _ ._ .: w i M ERusi AEENE [ndf gbghhnull SREREFRRE BERESRRRE ﬁlrg
| i ﬂ,rf - ‘ i HH : J Ht 4.%
T M “ i ] - 1. ; LAI. 1101 1 (L LT R +i4i44 ¢ .A.HIMT REN 1~__
4l K w M ot 14 fom DH.\\E 't ARORRY {11 b bRt Anrr .TI‘HT -
_ M . - -
o i 11t HHTHE 1
5 T AN
= : _ i g T+ Lm st hRisi BoRss iaBEndey nupanas -
) NN N o
1 ! 1 14 r 7_ SRR 5 4454
! l t 4 m M . ._H E -1 —+ ¥ =1 4
N H 1 - N td-t4 F -1+ 144 4-F-4-F -
) ‘_ i 4“\ M ] 141 w 7 uﬁ; .u‘m HHIHAA 0 E A
g ! ‘ U T
T T LR T
.xk m\_r m 1] 4 - i \.P .Jﬁ,ﬁ EhabES S E Au
B : T
i 8687  60V'E8 RiEssekei IEEy
1t 4 fmre ; . 1iTE U‘.‘ A'wLH 1
* M ~w “ §omm msg i1 yi. 3 ﬁ.T...;L“.“HAﬁ..‘Lf,* m
: - . B T
i w o ow T
- . ofs o r i | 443 14 44
Al ('s°4) 6 Lol |
EERNESERE BRRSS USRS RREN !
1 AR il |

-



ol

PAGE IS

"
P

ORIGINA

.

UALITY

OF POOK Q

4

{

R o

1
1)
3
=
L —
~ =
s §
",
E
I
2
2
[T
{ -
*
1
.—
C J

e s Y



£GE 1S
Qu ALITY

ORICGINAL P
OF POCR

10 L/D

~— 22
20
-4 {18
16
14
12

Co !

- - - B e ki Es g ;
1 . A Q
Y B3 _ : T -
k g = SRy SRELCIN S R L A R S

il e et 3 _ R - S SN e - 1 _
SERTE SRR i I RN P
s i, | -

— o
- N ] S ot o=—F ... <L r
— 1 - A — = e arts mmE i, ey Paps S =
3 g - — Rt SRR SRS ke SllEe fees T = -
s Sl ey sntals prndll W\\ r - | P e S I e Gty Mo evaes o JL;HHW\ ! =
T [ e T G S pe—— = -
hae, e b - \W — I [ SRR i - -
1 b = I el MU & : e Sl 22
s g spim— 1= —

Continued.
Figure 17.- Continued.

(o M =071



E It
ATY

*paNURUO) -°¢| aunbyy
"PapNOUOY L0 = W ()

~ ORIGINAL PAG
OF POOR QUAJ

’».—.-4
.11:;_. w
J o
t
40
14 q'.
n

L]

N T -+ T =T 7 T 1D T T 3 S DA B B T iR 1T 11T 1 -
T T e T Hp TrHE T T ET T ve

LIS I S R A S| i -4 4444 §=-0 14 ' Ea RN [ IR t 1 RERR I e R 44-+ 4 1 -1 ¢ 444444 § 44

T4 Lrvt .ZJT» - N fnhes RERESE N EE] SRS RS G ! Sus TREEE DR 11T 1

1 + -r.«.q‘ MBS ™ I N B T T m: R I ME 5 ..‘ T T 137 11T
IFRNEIRARY FRdat A T T T T [T HE
iy GA 8 i 11137 1t n RS SRA AR & s - el i + T 1ttt

—+ 4+ 4~ -+ 41 -1 1+ 141 [ | B . 114 4 |-+ _r T+ 141+t 4+44 44411 14 - 4 o__
ul - -+ i lLv 1 w.,i - - »v«l‘rmu. +- .*..l <-4 4 4+ ‘|.4a4 s . “lrr - ) ] 44 | { ,J 4+ b xw L {- -4 4 4 ++44 1 --4+-4- ON

H BERRusE Elnansails suns U RRSUESRSEAnaund SAnNRAERNS , RuRR A BEd b 1 b sunud fuana

| 4+ 4-+4+ A4ttt - 44 11 t1+ C4-F4 -3 44444444+ 4 1-}+E i — 43138444

phSnaSRREDESRESsREEE T HH A e A e P T E R e A T Hiin

Snniabals Bpus pup: AERESsAnud IS RRfapbnns o uy
r T Pk Tt L1134 RENRE H-4+H I T | o
ANA + 4 -4 11 117 - - P A ..Hr - 34+44 L4 - q MY i 4 )] -4 44 4y .vl'n”L 4 - w — -
1 gaangse 1 cos shans ndedfesdcitinictidngs RS TR R R T H

[ 1 I == ipunasus annananRiasknnf RESRERRSES S0 nulufis suiNEbiy

Wl.t - - 1 4 -+ - -+ ¢ 4 -4 144 .AAT 4- LY 4+ 444 14 1 - - -
- Vi1 iRt —t1f - Tt 1 -t 11 1 ai N —I.I
1 T i e et T HHHE R T ERR
- nﬁ, « SN NERNRRN - ”LL 4 B Hl ui iy
T B SR ; w
BEE=ERR I RRRREEY e ERREE HIRS: 1SR RSRENS SRURARRNEE 85 1 J
| ~m j ¥ ) ““.A - L _Layw 4444 #JLlr 4 B
EERSTCREY o ia RERRRRERS: ERECERRE . it b aiif Hao-
fod IREEE i ; i _ o - [RAARERE FRERE SR AS: 80
T jRbpunsu funsnnail 1R RR _ THE TR T e

jutiiis¥, SEitt=E S IINERAR) ARUMEE IR IR RG] Bale R alliebaiti i
e T T T T T T T T T T T T T e e
hiely R NS el paeat SO IINg At R L
wml L H __rM ,..a« 11. g. R REEEE S LTt ' ¢OO'
L Eﬁm i % BT AR Tt . . 3ysd : T M

gRRes s aatn ehpRa ARt Eheng Sys st ibinuggint ! ge8ze  eove8 O plii b Y
IERAF SSOuD PRROS ARR RS RSRAS AEYNA | y . . T TTHAIT
AT LR T L Il eoeee s o [1H 253!

4 L Bl BN R EE ESESs snude + [N Sy 4 4 4 -4

nESngtues B B NS SERN SN . + ‘ ‘uj wd SEpEEn O !
I HH 5 T
A _ ("c3) 6% - :

— 4 - _ ’ A—x +1+I 1+ H
H. .TMW . ' 1 7~.+l » } 1 e H Vo B vlri '
i _ ﬁ. Nlm [ , w : H W o A_g‘ [ ! D i ° *

" : : s .vo ) !



5 \_\TY

AGE 1S

W3R
CR Quk

ORIGINAL P
of PO

Mo O

—
” -
R e

!
i

1 e —
- ; \

|

—
- o~ [}
|

dM="78

Figure I” - Continued,



QUALITY

ORIGINAL PAGE 13
Of POCR

LY ] ]

L £
.t ¥

4
&

-
PR
) [ PPt i
1 v M H
| < Z i L
* : . A
= UL A
- I L . . am
: { 1 21 L
: e S R L .
= - e “ __ . P
L i 5 B i B ) ' A i
S D ST ¥ I S R I A it o :
B ! — Vv b ' . '
- - i T : {
b X ! ! i
v - - - e o e o ¢ o porrm e o E
-t S

. B
, . . w "
T g = St -1 ™ + { —
: S ! ST f : 1 '
: = - e B e 3 i i S 5 : w
;- s ING | M L R
N DR PR O Cor " “ 1 -
X S _ L L N ;. ! d m
SO S : . _ i . ; ; PRI N B L A
h L | | i i I i i o i
T 1 ] ' 1 5 _ T ‘
! ! i L R
- -t " e T SE
~ : ' i | = I IR N T -
B f : ﬁ w w B “ N 4 :
- » i 4~ . - -- '
EEEEE - |
—t — _ “ ——+ ————0
- : . : T :
i e M o | o L u i : i _
SN S S T S I P R m ;
- = ~|'A¢! Ml . N ' - ——— . — - —

Figure 7. - Continued.



> p pONURUED 1] 34N%"3

‘papniouc) '8L°0 = W (P)

o
-

T EER e AT A TN
JR03 TS A A PR R AT
eitas s bt b SRRBERRATE LAY
m_ .. __m ! I u *ﬂ b -1 1+ 7. 1
I Rl RGTH ERARER: HIGITRRRRAGHS
_; - i 114 1 EREREEE
! . 1 4 .UL,AT“ + .
_ ”r 4 9 t4- -
* .v..;L 444
I 1 -1+
- o ) p p i 1r.; i Tr.n
i il
3 e TR
LIL 4 b
wpm J ..LJKZT
.,~ ' 4 U..UL‘I Lan.,.
| L] REauss pRREARRRY R HrH T
A G T T
S gt NIRRT R L AR E) suitdnscacs
AERE ERSES BREEY RERSH N T 1St SRRRARR! ! ’ ) np =
;m el ﬁ ik i |  fapaqit :
..W »ﬂﬁ» 0.!+L. 4. _Lv*. :LL:MJ " 1 . A..g. w : Hﬂ wv N uqh_‘ - + - £ -+
ST PR i Mt it '] T :
S R il R
Tl AR HHE T HIHHT
g 5SS IRY 868°2¢ 60v'ee O 4 eEaRFRspsts
T TRHTIT TENERE
Bk A 606’ S098 O T
T T aRn u| wo 1111
e [t f:r _ eon B  RaRbiRis)
; T LRRRRRERE RRRAR R | ('s'9) 6% * 1
SR PURSS ERRRA SRR RRRRE B SN i
! de , , " o it iEER] HAORNNES

A s




- —m +— ®

ORIGINAL PAGE I3
OF POOR QUALITY

)

‘te

bor

4]

it
RS XS .‘1». -

+
+
[N
t
1

NPNN SUNE NSNS WY ST SN

a,deg

() M=0.79.

Figure 17, - Continued.

-




S
Y

~.

124

22

- —-— - - o~ <
| | —_
e e < e e o e S — _ - =
S e
+ ] !
- ——— e e - e I N : . o
' : -
L ISR TS A .
. OJ/DV _ S N ~ TR, B

jo L/D

B N

ORIGINAL P 2
OF Pril C

RSN SO $,>szzikwwL4

‘SO U U S SO L.

B R -

)
?
1
i
L |
et
i
! -
]
. ...1.
i
T
CATHET
3 4

- —-T- —
f
..-r._._——-»-u..
i
+ .
i
T
[}
|
-
-
7" |
Trir
(o) M =079 Continued
Figure 17, - Cotinued,

. |
1
—— I(‘rulOUT'I\A—\ill —m e

—_—_—

= 4 e A
_ .

;
s
10
09
08
o7
06
08}
04
03
02
ot
_02



Vl
2x
ul
< %
©n D
o O
1%
2

ORIG!
PO

panuijuor - *z| aanbyy *

‘PPNPUOY 6.0 = W (8)

0]
T . R NN ! ,, 4 A JIEBERRBRRRNENN T &% SEERIEREIE PEINSRAR:
N UGN I {rH AT T ; ASPRARARE: tnassndBBt SnaRd nbl
R S I sl 11 t_ BELAREES NEBE ] ISEREE ! i 1 B SR Y SRR
T AR R e RS R S 1 SIS A ETRAESE R
TH1 I N N R T L
RN IR T, - | ! +THHH HH
oberiel b v HA L U THAH BRI RRRRNRSREE 15uuR RRRSe BREnRaRass
w: ._L.MT_ \t;%. +m~ Wy i -+ HHHH - | v ] Tt +4-
e 4 Iy, . .*,“ +4- Tﬁ.. - N - . 44 4 4 | 1 4 P 444 »A'UI
T—-, ’ [N | ! 1 - + 444 - +- .HT g 14 4+
Hi Hado i : hm s : | 111 ] JHH
LRI R Hf.« 4 = Py r.x.g 4 | -4 - + M 444 4~ L 41 H4 NE Y W - 4
EERERRER IS i H 4: ] - - 1 HHLH
LA - iR D Dbk o L i taatatene
IS RTRERAS T P INRRE RO h 1 R _ S W B e
th 1 ; w 1 ) .fL ﬁ | 1 , T - L&_.J 1111 1
R 1- ! 1 m 444 - 4 4 -4 44 4
oy | 44 - B XVl| B 1 i MR “ .
“ ¢ : M M ) -t é ’ J.JIJL T % 3 x; T T ] A 1 - ‘T‘lﬁr}ﬂﬁ
Al . ! B RS AR AN Raae HEREARERE
eI e _ T SRR e T T
*:._t._w%:,. - PR I - ]! 11T SEgE
»TT“ ._L.L“ *b" .ifvfi , LJ* ﬁ.“ H -_” : i “_w (1 1ngEgs 11 MAUL
tpr ]t < . ' ' il ! | 4+ 441 b - -
SRR K<} _;: L , SRt 1 | m T
NEREUERL ' ARESURES IRRE ” BEREERREL BESRANSARLNRRRE N JERENE: A Y
R i : . \ ' ! - - . T
S gH __H | H A H- i F
b , i . . : ¥ N
ESEEH I SR Al -8B 60p'e8 O ﬁ_. IH R RN
o B EREEE EERIE BEA g REEES ~ 1
RN st EEURE FUON NAEHI N A L 60eee  s9'v8 o il cRRRtines
RS SURSS RRRSE EREEA RARS _ ™ T IRERRRRRAS
RS ERES T EER R ENENN . Pl cu wo . . SEERE
SERL i il b ! S S il L H G,
. e _ ﬁ} ('s'4) b2 T T R EERRERRRAY
. BAREERES SRR ERRURE BRNEN PRRNS
! e M REN SN AN
ﬁ . & 1!
f,a\ Sy gy



.

!

- o~
ORIGHIL TATL 1S
OF POUTT ¥ '

B el

- e e — e

4

O
m -
17

i m =080

Figure 17, - Continued.



ORIGINAL PAGE IS
OF POOR QUALITY

Wb

10 /D

20
18
16
14
2

1 24
22

S S i~ - L :
RS A - » * ] » ! kil’ p—— M

7
S A . e
L

'

TTrT

9 - © o . H e

PR . B "t |. e ..’)ﬂll!l\_.v' s

LS

o TSN cody S

— : N SR ———
N R -— - IR |

i
1
—
+
| .
. . S —— -z it - RIS S Nai

i

O M =09, Continued,
Figure I17.- Continued.

= : o
St o : { A -
+ i . - - by wdRBELEEL
. d SRS S =
oL SR S s =
-~ ﬁu.uﬂnrﬂﬂﬂ -~
b et LA T 7H|. ——
|- N N Mg S| yuﬂ_ [~
- : IS SRR SISt
. I el s edt melig b
R A T
e [t BEER S N -
n YIS ot — e
- JERIES 2R3 SR T
- . == -
— R . ‘ 4o - -
- [ IS e | p-
N ' 1 POt S - -
D, . N SU S . R RN
- RS [y - - FE RS Y S b
. : : ittt T
e o - : ST AR St 3=
T : . SRS —
’ - e - -
I-l”..l - e Mv - N — - wl vm
g ooy b !. - s - - w &
o i ST S : R - =
- - U Py = . e DU —
00“!« - . s — - M Ty - [~
-t - - e [ S 2 . - g ey
1 - L S coabs =
ot - - . : 307" -
. - - + - -
b : ' 1 = o=
L ! : . =
" — = — 1.07. - e . —
PO v el . V- . . ~ pad
. _ s —. — b — —
A I B . R e v T

10
09
08
07
06}--
Cp .05}~
04| —1
.03
02}
oY
0




"PANURUOY - 24 2unbyy

"P3PNOUOD 0870 = W ()

0 -
T ] - DREEREE - .
_IT & 1411 jL;L_i:;iI
L IRERRE LT
1 E B J11- (T34 1
y
= 4 - {444 +4 4 +
-4 4 - 11
,4 ] L.hﬁ;# ] .K.E. REREgRE
1 1 -~ 1
- IEES
13
Ti11a 1T
I
R + rE+11-
4-4-4-44 + 1 -] 4 44 44 -
11 ﬁ - -4
- H i1
444 - 4444 1 HH 4414 - 1 R
LT T HTT TH T
b4 - -+ -+ +4- 11ttt 4
spassiss 11 SEREEE M
b4 44 4 . s 2
Hits 1 {7
3 p 44{4444 . 4 | L
[ HY i ﬁ i 1]
.v 44444 .).v uu. UL B 4 3
T SRURRARE SRRERRR
< 4
- -4 41444411444 4
| 4 44 44414 i
11 11 - AIA.I. LI# 1@
# ERSEENEE AURBRESE 133
! : * HHH- r 1
h . ] 1r !




R e

1

B s B e PO
[

- - PR
——— b m
RGNS SN SR S . -
4
———t -
————

RY)

- €

- l;
P, i
T

£

.

-

fg) M= 0.8,

Figure 17. - Continued.




1

=

ORIGINAL

<

o3

0
AY

OF PCC!

A M -
a3

10 L/D

Tz o IR : 1 ! B
M S ) - . - | R b
i . . 4 T3
— b t i : —

Bl Sl i A . e b
S A < N SRR
e p— e p— ” gt wyn
- |my.ly - -1 - Muu.ltor b.- ~ ' - ¢ G - kif‘ £ Huanl,r

ll
}
;I
i

bl
i

H

it

Vil

|
x1”
it
1Y

j

|
I
ty
i

I’
o
‘l
tild

PR

(Xo)

C e b

. T R T e
_ o0 _ T - = -7 -+t . I R T IR Jom
. I _ L IO bttt 5o Soah e
- == p - — +—F—=d— '
T - e —- a - - ¢ P NRN S 3 - ]
- — 3 — - | - Jimin it gt P i .
—== RIS SEt et " IR BIERIPTS Sk - 4 et = - SR B ks SRt et e
= ) SIS dioiney SU Sl o = Oy Shova S e Y Ty R et it Saptoipuient iy
CETEEE i Sel SR sewl ; peer IS St I e S e Jﬂoi N - |-
e - | - T ot S = . Rsmes S
R b 4. “ I : R
== - p = R Sbiteoge SN - R N 4 = R - s e =
B s e S I : RS Seee ey o
— i S caE RS e T S el BN NS T S
=t <« | S d P —= -+ RN Syt
- . J— :II B 1 —_ — _ _ = b — AMyl'r»’L.’l.\
.=t - m\f, | . : i o R et
. e
!

1
T

t
M

1
P!

Figure 17, - Continued.

(9 M =0.8. Continued,

- + -
R - b e
e S L ! T R S

o |IT;_'
I R N
!

ik
t,:r

+

i

|

7
)
"
T
)
i
+
+
;
!

I

!

|

[
W,

— e e b—

T
I

=, ——r T
Sioamng o
- - ~ ———
 —— o ——— e M - - ] "
- —— —_—— - — I
—_—- SRR SRR S
¥ .
s b s e - X :
el S — - i .
- PN R S—— =z i P ]
o . PR, J— N — H
-t -} R R - 1 - ]
i An Ty I ] 1
x..su. i ll‘ : — —
P - - o - g
===, 3 e i |
e

I]II
I
|
g
ur

)
'

.01 S

. T

A, - R




v pomrs
(S :

ORIGINAL

‘Papn|auo) -z aunbi4
‘pepnjauc) °18°0 = W ()

9

¢ & s ¥ & ¥ & z o N

I - 4 v >
SIN FiscE 2R3 IR SR BNRE X URR AR
.~‘ﬂ|‘74v. —4 H..o __L |ﬂ4r.4‘. NA +
Y I..W. .L v - ' L:[L. VMLv 1 Lunv'\ “LAMv [~ T s ﬁ - 4 ]
- ot * + +H+11+1 -
et - ﬁww] u.i.flTv.l 4 i uk,uj T .,.;AHL Lu. a g o e 15 a H
I b mdi st e e e f 2] RS 11 13 111 T ATHR T
nb L,,wﬂ} HH : - -1 4 .LTW + $44 1171r o Aﬁx.. 1 I \
o 44 3 SEEMNEnY gl — BENS . 44§ §- 13- ]
o [E TR e T S ] 0z~
o «;“. 1 1444 1 RN SRR S 4 - a ] UL ;1 -4+ 1111.1% 3 4 Tw..tu 1 H ]
MW. B A_?A*l AM‘JAN.A IT.JﬂJr s 14+t 4 H b AT li;xlf H111 11t
Redludteasasacnn il RaabaRels R E T A EETHS HH A
o b L HEHHHH HH R
W [+ 111 b IRERESE RN Ansusnss o TAT.. -+ ] X
o i HY - 11y REREE By FHHf T 't 9|°~
" R H HH HH o e T E IS anuaiint bqnines
THIH H 14 1 <P E 71T .~l IT - + A.T \.A -1~ -+ 4 - VU +H i | Z
-+ ] inBat ol J4THT slinudid - J17T - H
M.m el ‘_ B R ) 1173 Ar“f I r I H m”l - LW ] i | [ AAvu vf m
' [ N ] = cxog AERENuEREE N R
i1 H H T TR T ET ey M 14 H - +iH Ly 17 1T .
2k LR e e AR R T r 4
—+-}- e A= 1.1 T11 o +
N | . it IRED” {! ] T, 1" - 1 I71
-y P 1§, 11 LL LL : 1T 11t T -4+ +4 EREAR T
.,.mL;» __‘.w‘uf “: LC‘ : 11t PU_ TR T e 11ttt 1 _ H+ :
et et e A ) s REE BEREE B L I11 {1 1147 i - e 1]
~.F¢_J# ‘_ #l 1 L [EETN ' 3 1 T -14 TALf
SERE SSNARE BN T* ypdeb gl 1T 1T LTI} » N . 11
.WM a lfu Axﬁlﬁ 17 .l Y#% v.:}ﬂ uﬁLL_ «Mwa. ﬂv.xy i L_..x.L%L " ) 14# .‘L; *L I 41 : + AILrAU,llrlLT +t 1 mOO‘
1. ' + ! M ! 141 - L LE 17 EERSSERRRERS
TR T T T [ 1314 H H
n..; 44 “ . 1T 1114 .._._._AL. 3 - ] 11 ~F-44- ] ] 7 »
»M” T TLI. ha 1 s o NRR N M ;«.,w 1 T T - - u ) .A* 4 " -+ 4 I
T T T T S A e Rt i H
SR RN | Ak San ks dRDRE B L H-- Tt T SRSRRAR i T
B o A s I
PR gupes . & 1 1t 4 . . " IRaENEan
QNL_{“ +H G 4 . uAAv 11441 W:W .~ _L 1T " HEHTH 8€8°2¢ 60V ‘€8 S|
el A4 e BE RN ” IR 11 H L4 THAE ENEEESRERE IR
BSEESEE: N S RRRSEEERS aLE=ans LAY ooy 60e'ee  s09v8 o LYHUITHHEL .
i 1 L RURE SN - T 11
REESREES) HH T R v w TR G
I 11 -1 J - ]
CUHR RRRARRNS: aednzashgt sakaRaREE i _ T
e ALIu: . o N w ! - a.m.n_u .O-U I H - HHH {
_ O L L HF HR
iy .

/
Los [l 1@,%.5 e



AGE 1S
LTY

n QLA

ORIGINAL P
OF POO

A
.‘.\»
CL.4

b -

S SR I S P
1

|
1
|
Jli
a deg

|
3

-

2
(a) M = 0,60,

: — 17

ot =
———— e} — e - - - e e e e - - \\.L!.l«l}'x -+ ~ - 4

- : ) I - » T o Ny - U -
! S - : :“ " - R Bt bt s T ]

R el FEEE | - I - i T it B s . - S i 9..
! 1 T ; AR S | At Avul seabaiuat S Sl ]
——— - - [EPSSERUNE U SR S v N - —_ + - +— -

Figure 18, -~ Longltudinal aerodynamic characteristics for su
with wing upper surface grit forward (x.rlc = 0.05)

percritical wing configuration 2¢ (SCW-2¢)

AC/‘ = 27°,



22

20
8
T
4
12

ORIC™NAL PAGE IS
OF POOR QUALITY

~
T T - T T I = !
| _” { ] t ! M .
P - - = e e + — b
N i
. e e - ; ! 1 . ; i ‘I_D
i ! ] IR -
! ¢ 1 I - i
Tl —_— e ——— - - - —- —— e - ——t—— - ——
- ' PN St § - U SO S el
L -4 X - b\\T\.O - 1 S - o = P ¢
+— 7 b * _
i ! e R K
i e Tt o I - e e T / . . -
T - 4
} . o b _ @

-‘r !
t

A

b - or ] B 2
- e ot —{™~
- - : i i ! R DR S - - -

+ -
i i
S - f T .
EReih Sy " ! ! . — .} -4 . S RN ol Sty
T - - - — S - g—
R S S BN e S : ! i —1 w e ¥ S e
e & S - | i | oo ] e St S S (il R T ol e = P
= T ~ — - - —— T g = o S B .
=8 — - RN S ! [ oL - - e R S SRR e IR Tt 5 B

e W . vEw

H
&
;
4
!
|
{
+
!
L
e
I
i it
L
(M =0.60. Continued,
Figure I8, - Continued

I
.
'

S
e 4 3 msam
I
T
s
'

'

M

i

1}
t
i .
1
'

L
I S
2

' _ ” B . ry ot -1

D e S e T .-

-4
Ju b

tot ) gs

_ , ®»
e oy
S Iy

-. N . . e L R S L PR

R



N y

l ‘PANURUOD - ainbyy

‘POPNIOUCY ‘090 = W (B)
7

6 L 9 g vV ¢ 2

1

ORICGIM

,:“ww:m:{“ E_:zﬁ.“ ‘rﬂhﬁ A_EW HTHe
NP IREL SRS NI RATE 1 S LRSS L‘._;L.f».f.,;; L,
TR IR 1t ujwﬂ_ iy M.Tmtg‘ﬁxwtgv;
SERd BRR U i BREER - Ll ity L e 02’ -
M B T T -t et Trprep et gt - st
R T R R I A RIREM EERE GARE T D
RN ! 1 R | ; i i by B RN BRI P1¥ t:
by 4 il L il RSN RRES 38N _ i 4l o
' . H R J_ v ! L J.._ 1 | _|. 14 4 1 141 | - 41 ;lxu.ﬂ_.
T e R il R ROl
., w, [ Lid \ i # 1 i » M#.r # 4] | ~A1 IPRERRS ul_r.. W—sl
H T ™ T T " ! _ T - THHTTT
_ ‘ i ekl B4 1 _~ _ Ht- 1 1 - 111111+ 1 SRS
m_ .# m ! _ m ¢ LN ;mﬁd_ 44 JA ATILQL.V,&tW
T 7 T T ! MR RIERERIRRIERERR IR
“N.ah . _ “ " __. “ 4 “ ..__A_L .‘ » *L,twf\ -2 -
| -1 1} . | .J ruj.: -
! } H \ﬁlt“ : i L
ITHH A T LT R .
| Pt SUERS AN EEE SRR ERAH IERERNRIN
' , m“_ . L«_F, pl;LA., [ *. w__»‘.n* i wo..||
T HIEIR I N.;A L SRR R R
| i S IR TR !
 eepee NI & W) . - ; T S U T B N B
BE TERLRERS [RER) SRR ERARE LRI EEIREMET RERA
_ RN REE S TR SN M IS I R .
. . _ﬁ__ st ' L‘.._hL.,_ _me ,P“m._ _w _L ¢Ol
Hik BRI N
AR SR B PRI 828 °Z¢ 60p ‘€8 0 g iSRS o
RN R RREN SRRRE RN RS ReRRAAE Y
RN B oocee  so9v8 o [ | ] ﬁt-iwrwo
I w e R
P (54 6 T
! N [N BRI -
i ; _ L—, BUSEEEES S - To)

§ s



5

OF PUCK QUALITY

\
)

URIGINAL PAGE

. e ——— - —— —_~

.

i N Y BRI AR |
. . 3 ot it |
P . + ! .
Q t
. N SO T - i
. J o~ - ] R
: . ! -
— 4 —
i B F— ! i
i e h e I S
A i i . - 1
! ! I g B
”_ - _ ) A ; H%, Z —_ I m
I O o T — " oot
! Lo - - _
7 4 ‘ ‘ |
: R RO

S S
!
1

-

SIE

i

o ) : T ‘ |
- row - — . - . M : |m
— . “I - -:M» - .m ST .x...._.ls $o S
- e : ~ ! ~ U |
H _ LA d 1
-] o ® ~ © 0 < " ~ - o -
— . . . « . \ . _

3

.u.o

M=0-)

rwure I8, - Continued.

R AP 2 o



wt?

LTY

.~
PR

—

—~r

ORICINAL PAGE IS
JF POTR

Lo L%

B M =070, Continued.

'
'
s
[
)
t
|

! i

P — T.!l e e - e
m
_ .
b— e e b e e = ———
!
e
_ﬂ. T
| —
A |
_ ; ;
» - 1

Figure 18, - Continued.

o &m‘m



i *‘paNUiU0) - 'g| 34Nnbi4

'pepNiou0)  ‘0L°0 = W (@)

I° 0o "= -
w mbve -

1]

-

_ % SRERERER I S RRERRRAL R ! T M
LN et R SR R e RS et Wy e
S T - aful bunnabines sunill Sonuy peble Shusy
! Lw i Hlo ! L,#_ RN l...LA.\” roit
B M ] 4 M + .y.‘ 1‘4: I ,L_ P A‘.: 1 ,4 ‘m ‘L;Mﬁ .“.%1., 1 r .
i 1 : H BT T IR ESERARRREE TNRRRERERI I N 0¢-
T T . i 1 N T i R ¢ Tjg B uu Wi R
|

T
4 g {4 [ § . | RESESSRTSAREE SR 11{31+43%
siateEaiiit L e 1 S SeRse EEECCEENRS [N
B auns a8 Hi] ﬁ 1 SERRRE ISR RRRRE IRR3E 9f°~
sERARFEERS ERRE Sanubiunel ENSARRE I | AIRTES IaRpavhpns il
e $~ 4 o - - 4= 4- w.. ,JL.Q - : ..F 4 - _
NSRS HREANE i 1l __T 11 11H
AT “ 1EeRRERSE SRER s nnn
, - b $ititititd i Hy e
__ | ﬁu.. ’ 1 1 N. -
i1l iHiHT <1 18 w
r mlq o RS H 14 o
. 1nG ST
; 4 i
Ld It | ] 1 ..
Pt K ~ ¥ TN 80
i e VR AT -
117 T T T
_“ w ' _**u _mﬂ lvAn. .vu
il ) L H 3231 IO
_ s AR ! RRERERRE “.: g 1402
il i 8826 60’8 O fERRiExseanhet,
e ) ) ST
i ! 60£°€cE  S09°V8 e} pRakinans
| .| B :
™ g ‘u wo :
H i _ S :w
+ 1 (‘'sd) b P
. o ! y
o Sy 1




TY

NAL PAGE IS

OF POOR QUALI

ORIG

P

i - . ]
- : 0
_ 1 J.p/.. n “
- - SR e e i
: ; !
_ _ I I i oy
] L ) » SR =1
! { ' i
P -4 —_ —_—
- 1
e et v e i o = 7 o e vt aos = o e — i "N
. ” © 0 < ” N - o = N
e 5 -
_~. :

e M =0.75

Figure 18.- “ontinued.



OF POOR QUALITY
re

ORIGINAL PAGE IS
T T T

LUN I

24
22
0
18
16
4
12

P R SN

-
|
‘
~f

Figure 18. - Continued,

© M= 075 Continued.



ORIGINAL PAGE IS
CR Q',JAL’.TY

OF PO

l ‘Penuiuo) - g aunbiy

PAPNIIUOY 510 = W (9)

ol & 8

r——t = * . T RS R ‘ 11 1 .
‘ S PR AAREE T AERRRRRET IRERR N ,: e 11‘._ i
. o e e ' A P ' _ N
|||||| PRl TR A,Tﬂdf.._Vc 1.|Vv%.qv‘..4. -t «_ +-4-1 = xlm._
. Y PR N T il ~ “ m T
1 . ' IS SRR TN R vt [ 4 __ -
S N1 IS R Y MO _ i B SERE InAREE
RERREEY OO NI EERY T S ERARACARE RRRRRRRREE IRAREL:
U R PR SREE PR B
e st SRR I B e o1 ST ¢ ed =t 4 = Hd
.T._ 4.._ uh I 2 | MJ.L BRAS 1 AN c b4 -
‘,_ i SRR FRSR USSR LERERSna s RRNE: i AR SRRNR S
SER RN RRECH SRR SRRRRLASSAREERE IRARY ] | 1 A1
SERS PRSST FRSERERSY PYRRE FRENS DR SRS FRRDY BERE IERBEERERE 12002
AN .T*.._T.n. bis mum m-,xﬁl.ﬁﬁ_ S S | BE
: ,.4 Tiey :._. s skl KEEN .»L_“ Iy { M_ ]
B EEREE LERRE SRR RN ARl ORI LA EY Enht i isabinti T
IS RS T B RHT I N G :
4 SS2E8 INORS EINNS ARRRE EEENY RENSAERARY RO ) | 1
—.“rl«ﬁ u . + ..Ma <.<H.. e _q.q.,—.,ﬂ. 1 . &
: . T b . R ' . PN E N
IO RN SR 553 . LR PUSRI ER2 1A AN - 1 Ih
piiibes SSRIC IENS: -sghs HART2: 221 E3bsd s NIl HERA HaEs il
i : ; RS SRRNE Py _ JHR t_v ]
. , Vo , sy . ! !
_r.u,“ ..r,w~", \_'. 4_1_4 Aw,_‘uﬁ WW.
cobifri :PM:::. . P X8E AT
| ' . ve i i I .
LSS BB i : o ' .w;_~ .A.4~ ti01
e - N = - - R s PEa [RUPAREE G
BRI IR FRitcesec, b | SN N B
i O o L R | it
ot - , -
X A tH
Hh , A My
o8 BB Jot g - BEBTCE 6or'es O ﬁ;_
o o1 A EX M HE
SRRt Kl SRER IS L boeee <098 O iliiiini)i
IR M Vo T — - g
! e V! ‘ . i B B '
SRRt INoss SRNE BEY g U w i
RS S ._-f e 4 e ‘69 S Rmens TSN, ﬁ
e =N [ ﬁJ_ _ Ammv _A.M HMMM ”.
_ T i . |




‘17

'S 1)

OF POUR QUALITY
t
I
e -?_._..._.
|
l
I
!
lo-

ORIGINAL Pagp N

5

i
- -h_,l“_~

I
!
i ' "
I
|

P
t
f

i
|
i

4

|
i
o d.

3

4 ,
— e
¢ —1

adeg

d M =071

i
ke
.Y

2

Figure 18. - Continued.

e . e

|
|

e ]

1
4

? * + o
[}
R | 1
U o . . T
- | t ! - ¢ S
. - b « i’ - —
4 + —— ] PUSSES.
: i 1 - i e
— . T T : T v -
: ! o !

e e e e e e i e et ————— e

T S .wl‘m;¢.u*“;wa‘.. - _.~;~u¢-«.wwmwuquﬁth; T

ri Yo -



aw Tt

5
™

a7

opigiirl Pl

L,
PRt

R
Ly NI

OF F

24

(d = 0,77, Continued.

Fiqure 18, - Continued,



.
k3
3

ITY

[

e
%

C

ORIGINAL PA
OF PCOR QUA

N\ <
‘panujjuo) - °gj ainby4 ¢

‘papnouo)d  “LL°0 = W (P)

2
=1 o
©
™~
©
0
<
"
(\!

..MAA”, VW._ WM¢“Lhuw.m. | IS RS } ! T - %v> IE R i i
el TS e e T inguEn ARRAR R RnA Nk : T Ty
L THRH T R T HHEY T {1
TRt st RETLE R EEEEE RS TS AN R G IR ARED ik
s R e e e e s i
‘ T L T AR TA T N OESERNEER NEREDABY: T O ISREERE
. : Hi - SRR RERRRRRE TR 1R RS
i . 41144+ by- H H A 4 4 _ 4 L+ H - | BE 1
AL i | STt IRt DS s SR At (I
EERsaaasassettaattl SR e shaRe RENRRRRED SaeaceRlcaibeudini ekl SRR RaalRR= i AREERECas: ERTNRARAAC 0o
.44 - 4 4 4+ -4 4 = - 44 L 4 1~ E D PRV W R - - - -4 4 N
s 3y 134444 } L4413 & - - —~4-+ 44 - o J 44 B L ._ _ ) BEE R
m.ﬁ - HP111 ) v J¢ , nes pe J3443- R EERERERE L] ] J111L J13TT )
}- 4- -4 i . 4 44 4 4 L 4 | 4 4- Jd 444 -4 4- - 144 {444+ 444+ 2444 4 4-J-
”.‘% ARSEESARSs angdnaSpis SEOEEEEEnn & 111 pdustghal REESRRESARRE RN AOREERRRL SRS *
»,ﬁ 1 < b
4 1 NERNREE pUESE RRE L4 444 44 34 | 144} REREAH L -4 -4 q L 4
T T T R e e Al
SRR sasradil §¥%dn sl ; o i Bjinee s et raisiiviiiit T
M ] |-+ o 44 - U 4 *LT fott” T ”%,vl; 1+ +1 1 1 - 4 L
71T - an IR 1
! ] 1 1 1t
BAY LT i HERRIRE e R
) ) ] T M‘ ’ 4 1] B Lv*A _a
4 ﬁ 11»1 o ‘w 1 IRR +1-1 141 B lH.“
| 1 HIRERRIRENE RAE
. T ; 111 + IR
1 Q_L.x.., . 1 | 11 i — ] | SRARRRE
! s 4 - ISERERRRE b ) anasi BBn
L L ARERRES - L Eehs
17 JT ‘ T _
h 11 1 #;w
| o 982 ev'es o JnllipHil
m I . . - 1 ¢
. i 60¢€ €€ Y8 o I S
S . NS NN R Iy 0 0 I I8
JT u; w UL
: g Hr
. +‘+,1‘ A-m-&v nm-o ] 1 T
1 i . BRURE B EDE
1ot i RERENERES ERER




OF POOR QUALITY!
!

ORIGINAL PAGE Is

Y W e

(&) M =078,

Figure 18, - Continued,



IS

1E

ORIGINAL PA(

TR

OF POOR QUALITY

(W) M =0,78 Continued.

Figure 13.- Continued.



ot 193
ALY

AL PA
g

ORIGIN
OF PO

*PIPNPUOY - °g| ainbyy

"PIPNPUOD  '8L°0 = W (9)

®
™~
©
0
<.
)

EE DRARSRARUE AN
43 Fid P S Rwh oy u
e e e e e TR L
4 4 s L 1 -t -1 +4 4-1-4 4 - - ;- ME SN
LT EIE EEEE TR BY ERspN R rE3E: HH , _ 3% RRRRcannt aeankincy .
ottt o I R AT i 3 uts b ; 1
AR Eeats HER RN ESRRARashy DRS00 R0 0a DUcs B 1RS T HTY AT T T_:ﬁ b
S5 3B T .b«*, - . - 31 rrpt -1 ERURRE NG AP + w , '
R REnsaSan) NARRcan: MaRERaRani ANRR R RE EaERasls Sad aaie & FUUES NI .
b A S8k 1 _. ST L R xﬁ_ T “; m_: i 0¢-
W“_, T + } lfﬁ* ;._ r.m I‘J .A.‘.i. ] AngIva ! ﬂﬁ
RETRRES! 2 IRRR B g TR L H
SENE NRES)CEUTY KRR DAY SR RS hud - Sans Shdamigan
RN : LR B 1helL NESREBENERE R + : L.
e ey m:s% 111 T T 9l
1t ety trie e HHH e iraRenusety
1] il bl H AT
| R aEiiis HEN
RELESS - o i 13
L .wwlv .Aﬁ“bv% w. ATI.Y B . LA.I; T =gEg e - - N —c..l
S va \ - B [ ‘A - ~ s N T E
k e b A e L LT.M T 9
] BE + i . b IREEE B
- Hh T XS N R s
. SERNDSENE SERRARERA] SRR RARANER 10
w i T ol
1 1 HHTH }, HUb A B
i 4 ¢ |- - - . 4 Y 1 -+ 4 N
! .m;v.r A4+ R VT U.vo.ll
' a__f.. 60V €8 a [
“, _“;_ . [ HAV 4
= “Wmw o .
R EEE EEREREEE RS RN F
O AT B T 1o
Y T 1 IHML pett i . 11 1]
h 1 i PHETTTTT st 69 + i
R ,V._ m_h_ .W ir I -

] L St

S



66 = VPV fCursoe e wo c00ve =, 5 B 16 Bl ue WIB edens saddn bupm gy .
uoIRINBYUL. POG~IPWM JURLIND PORINWIS Joj SIfIS|IaPRIRYD Jjwel wude puPnybuo - 6] aanbly i

00 =W (e
6op'o

& @ 1 o ¢ 8 L 9 & v ¢ g | o - 2 ¢-
. “ ' ' ' t , a )Am .«Ilq o ! “ - 1m [
) t 1 . . ! » i
_ _ : P Y ! : | |
P —— o —— ‘ ] ' ) { ' } ! ' ! .. m
oot s S O S S B ool o B e i [
i ! ! ! . | m . _ A , ” N
; " - | i ‘ : L i | i : k\ i
T t T H * —t H M * + m = T 0
i “ X : ; | i B N ;
f—— ap o et R 1 l“L .- - - i “ - . - 4 - ' ) . , lh?l ‘t%ul.[ —n
o . | u _ ' | :
i : ' i N m N - -
) : | 1
——— -4 - IL_! e e B iR B _. - ..T Qlwi -] 2
_ INEERERE B
! : . { | ! L
s S I i el ; 3. — . — ¢
u | ! | M | | , “
. :ﬁ - lﬂ 1 A . | t- it 3. ‘4 H y - -
{ ' . ~ : ! _i w
-~ T -ttt —r vlllli..,..iLﬁ‘ g e “” +— §* .
| | ] | | by S I Y I 1) I
L N R
L - SRS SN SRUILE S DO . - j- Al : - “r 44— N RPN -
_ _ \ | ! j | s
. ‘ i i
- -+ - lg

; | )
i Lo ,
RN N SV
T Pl P
P M _ .
At ol Sy el s e ek s
| w _
— _ ' il

I R s R |8
m ! |

. ! e




)

e s
TR
~ E T S

GINE

]

CRi

24

r-—-!r" T —T -

11 22

VR

ot e i nf

-
3 - et
PO
. -~
i - —
- p pog—
.- . -
. .
. —.——
b
yaspon M
Tl T R
S .
t

NS S—-
I -

S s R

b e e o

@) M = 0.60. Continued,

Figure 19. - Continued,

-y



‘ "pONUI}U0D - ‘6 94n6l3

‘POpNPUOY  '09°0 = W (@)

;auTy

GE 1S

=

|
\

A
—m
1
!
S Seer
.
‘
i
.
s
e
.

:
e
, -
i e
. .
:
SVSR U

]
t
.
i

. ” PRSI R

e - e e e e e
. . .
-
.

ORIGINAL FA
OF POOR QU

1
|

i
I
!

(o)

H - H
——— el ms - L eee o s

PR SUUUINE G ORI
. . H

lb.ﬂﬁ.“’.l PR L
P -.tllllu_o. v - afemsr o .
] .
i m '
. U G V]
. ot
. . Lot .
! L
' ! ! ot . t
u i | . i , [ .
— ﬁ.li . e - . —— p oo ' ,;..V'Jlﬁ» -] - v .4,..¢ A.T . HIA-L
Y bt UOE N0 IEONT KN T1 K0 IATT ORI S
. [ { ' ._ ‘4 H _.hw ! N * vt i
PURUPPEY IR P D Tl. wodk PO - UV bl ! . doams LIPS ! .
! _ | . " _A S ! W |
. H \ . L]
| 1 IR 54 IV OO OO Y 4
[ Vi m C P e ._ i
' | " o . i i ot N -
- — RPN GRS SPAEE P - . .
IS B s st e ! ! i ! —.
. \ i i .
l 1
} ! i w : h “
! |
v ! _ i ! ! |
. - - —— - ewm | .

e



EIS

1]
OF POOR QUALITY

A
£y

CRIG'™NAL P

»" 00 =W Q)

Bep'v
9 ¢ v ¢
“ ._

I - I . Y

!

U

feine

[ORN

4k



4
A
o
18
16
iq
12
10
8
6
Y
2
0
2
4
6
-1-8

1.0

S - R 1 - e ]
, . e 1 ; S
‘ | { i i
- D - -'* SO S S
i

‘JT-S( — o —— .\l..l.lw.l -

..-‘:wnu.“.f.q Jm\ . lw.vl: «\

i i L w ; . 1
M —

* T’? : :
S e

: :
| |
1 f“ " A
- . !..T . ...:.,.?--.;l..*xa&_illlc.. L; e e e -
I i , .
[ H
_ i
:

ORIGINAL PAGE 1S
OF POOR QUALITY

i

¢
"

Ll
2l

T

Hy
th
i1,

i b

SHEE
i

by

L) xg |

3.
i by
—]
L3
1 -

WM =070 Continust.
Figure 9. - Continued.



EIS

ORICINAL PAGE I
OF POOR QUALITY

—

anm ma
—

o

"PINUU0] - 6| aunby4
‘POpNPUOY  0L°0 = W ()

zt-

80"~

-—
m, w_._ n_.‘ ».._ [ ' ,,_. - TR . :
; , _ ; { N NIRRT PR [ i .‘_|~.“.» _M__ w....
m : 4~...A . , T - .T” ; Y. .. e .
, , o o _ ‘ Y EERNS B I A i
, : b — .+_.jr.c-lr. BRI ENI L A a0l ¥
i RN IPURE FVERT B _ X R R T .J..:-ﬂxL_M _
—— S S ' AT M NN B ' N R FRAE : B ! i
SN EO SRR EADE) FEEN ST A0 Gl S0 LR DR EE0LA ERN NERI RORRY AN IS |
' u.. _,_, ..M . 1 R . wl,;.o..»L.lw. . flw.*]A . .x“F._, 1
; . S i ) TR y ot A AU s )
- ! Y i { e IEEEE R ..M 1 A
L i D ' P ! +4
[ . | ‘ Xﬁit- - ¢ Rl cndibl o X200 qu ) . - i f . _ w* i 1
__ o ’ N 0 R - H C o
R _ 1 W ) . ' e ¢ C
. . v, I _._._
m ._ e A .._..
i = o
1 K —
! - l .__,. u L
-4 - O o % .
; ' : o : ,
[ h : w R .
: ' 0y il | : i ~
S L S g sl
. N — - Ll
S0 IR | il . . R N 11
g Mns 2 Baae ._L | 1 _;
b & "l : LIRS sanay +:
s [ : : M sy 1 '
_ L i Lo e __“
RE e el b - _._
i, o T -
i . , 5 I il
v.m.vmfr DI Sl St INJL.. &'L. (i : .Aﬁﬁ“ .,«
T o B i it g
B m: ol ,%9.. BAH P
| 1 { 1] ‘ | N
T =T EH ik
L o0 _:.. T + ‘L.L
crg Y ey ' vl
e ] 1. ' _P—_ ..*, IER N HE
ter j ..f..l. ,..»_ ...T A._
m ._.. g S ANENY ERRiN
vt } . y [} [N} e
i —fedr e il it
i R T I TR o ASEINEES
- ot AT
» f b .

rown o

- ek




! ‘PNUNIUOY - ‘61 9Jnbl4

Lo =W0O)

Bep's
el 1 ol (-] 8 i 9 ¢ 4
T T T 7Tt
_ f m “ |
e ! ! . A " *
N R A S el N
J IEEEEREEE |
' + + y _ _ : w
, ﬁ _ : _ !
i
. . : ! t
S TN VRIS R B %f; ..r--%oa.r-ui... - _
dl W _
! |

-4

OF POOR QUALITY

ORIGINAL PAGE 1§



FRI"““ i,
‘\‘

e L

[N ¥

SR

Crivicis

s

Wt

o

22

7T 24

OF PO

420

-t e g = v

¢
o

-2

4

10

]
i

- = e
Rkl BREL SECT

!I

|
e f—te

'f'

)
!

e ot

T o

4

|
xi'
-

- - N
=5 -
P m LK)

‘! ¥

ih
o 2
ot

A9
18

l
-2

o M =075 Continued.
Figurs 19, - Continued.



1S
ORIGINAL PAGE
OF POOR QUAL\TY

i

2
-

Ay “paNURUO) - ‘6| 2JNYY

PopNOUOY  '6L°0 = W (3)

o] 6 3

0 - 2'5,--
1 ©
I R Rt RHIBITHH
. Lot 4 :..w Jl_. SN SR
! _“._ ._. f ,“
| At - 80°
_ e SRR BT I
H [ L IRER it
Sl I K eI G
! m ;”_.; M
ﬁ.l.lllf:t-l = llm.l.!lj |.im.‘ .,4, L«.”“ L_T__. A‘ _ ¢°0|
i e .

i_
3

pit il
L o wy

80°

e
-~
e

|

T

i
e

1

; At . Ik

SRR ERRRR RERHY 108 :L; :*_:4

- “f [ L_ 4 : __ chad il

i i ” . m j

i SENSEREEE B : ! _ i

TR .

i T ]

SN S IL{:.L...; L ++HE- - NE
- ,,_“v,un. _.“, "__
t1 i IS N b
i RS IRESE T, o
HHT SliBHi E
TRNEE SELIRTERE N i
B me4."ﬂ‘.0.1+‘..x‘..vr I.Ty
o _.._._ L ._”.
et - o B _L_:_;__ il

{"‘
b



-7
]

S v
' o _ ¥
. N N -
o o I 0 o + —4
+ —_—
- p '
— - - { w

ORICY
OF PCCr

e

Jeonina

P

X

a,deg

& m=078

Figure 19, - Continued,

3 1o

-2

A S U st SHiey Bl Bt

[}

' ,
A :

H
L
T A
L T T
e o ¢ ! _
' O

-3



L
iy
(AN |

t

G

v

ORI e -
U

OF FU

b svs ug

PR

;
|
;
-
}
-
;
}
t
|
T

T R A ———— s 15 St Sl Bl B o 1 .
; . L ' ! Loof il N i -
- - - - . 4 - -
: ' R DR S o _. i e -
- — 3. . | — - . —_ —— - - _ 1 . ST S B SN |
H A =] N ' m ' \ ~ _Y. \ lluh_ B H\Ww‘f ¥ i — £ =
2 e =t 1 4 — I i AR S Sl s =il (=T N G S
T t : : . — 4 ~
L -+ 1 : . { e e ! _ IS R giieis et " T3 i
I 1 : - RS |1 R I y T TS
—at ! H ! : - AV ! S . . by gy Y S
. ; = N TS e T - .- -
! , D L‘-_f S .
: : HE= =R B .
H - - - —
= B g7 beae _
-— e S Sp—— -+ —————]
- T/;H B e & |
- — 3 . [ s sttt s n
gy ' BV ST RS H
- 4= e s R = !
B! —1- 3= poem ERETYS = Hialh el
T H H i : — A s elie dlts R 1= s —-—F
3= H - 3 3= |- .
. —_—_— 3 - e - — — - — 1. .
I 33k 1 Rt R RS S St R 1= =: = ==t
-1 el - g " o u ;“‘ (— = - - == e -+ - 'lb-lﬂn‘.l - —
- — -~ - - ' — e o — — M
HF = b T | e ) Btk g o] ]
1= S S I - ==t -t ——. .| 1= nnw» e SO v
= T B OO Lo DUV s L - o eRe Fosy = b e b pia
TR L IS DR et DU B Sta ITORES s R S Sl Tael B [ [ IR T S 4
4= ol e ey T [ hamuy alhs P [~ gl Shsiesgs S .
- . ped I = : .
= - - = = —4—] — — S
.. = |- : . = Hxi:.i,;% e B =S e = R Ft o ;
s ———— i B S = = - = ]
Bl R = .- F= | L F e B is .
- — - - - — o - ] e .
g - e R i S i =) R i ¢ R
T e R S : R IR s e = FER S I
vl L s SR S e B - S B SESE SESS SIS SN Jhs trend BRI ERCERRINE S
: . LS gl Steens s o | e gl e e it PR =
T TITTYTT oy % S TR B IR s S e SR S
! . iz o SR R i S B e & ot == B
T ey sysaen —— —— o e SRS S e SEv [N perug Supes s IS S puewe Iy i
. R S vl IRt H..\.Iltw A, SRR SIS IS S uu.MUl,If o S SEES oo o
T HE S S S S = 4 ES LR ST S SRS R e ==
- s —— T R Pt et e e S — —+— = — 4+ 1:
F H H eie el EE S CUETEIE - sM»ic e s S i, SR SR S . RS DR s 1
3 H 4 S Py e -1 ~ H f— P o bty B e
e e jE5as Swman sulal RIEH SR MR bl SRS St S G 2 S il T i S e | W
9 RN Siioh cepl ) el St e ¢ - - - B Pa i N S Sl fa L o T o -
E £ N e g 38 Epoag M CN R e % S35es SToup Skel Bt o '
SN m ot s o aes sxap shauh S s SAR ey S g A e e e s e 1
= T SN T R [ S I N SR ot e 1 T—id

1.0

@ M=028 Continusd.
Figuire 19, - Continu,




pove : . "Panuiuo) - 6| agnby

PepNPUOY  ‘8L0 = W (P)

Y
S
o
®

=™
©
0
<.
"
~
o
[

GE IS

., e T T #T.r if = T TTTHHT ] BRERS221 23RRRE
' b iy ! ' m ._ 4 4 4144 g 4- -4 B -1 +4- 14 4 b 4- 1 H A.T.h‘. _ C
NDﬁ.. ! IR RERE R i -1 { 111 111111 1 - Tritiittitit 45, Py e
Mo n ERRILE T T R e R R e
- e AN Y _ I R U HE ‘ Hiipiie
- , -4 4 - 4-4 1- EERERS 44 4 4 4 {41 3-F-1-f (- 4 1144114~ - H [ H '
28 Ll Bl R TR L |
' PEEREBRERN Y 41 Ty N
] . P 14 444 4 4+ 44+ ] 334 44 4 $4-|- 44 44+ 1444 ~ -4
a. - -+ 44 g 4444+ +H144 4 11444 ERBEEN [ 444
m M _m 11 1 14 130 L4414 |- [ sEn J {141 1454 .“:J 1
. b $r 4 +1 414 ++ ¥R 4 44+ 343 14 4 341 {d JSRERE 31 4
0 0 T+ R 1T+ # -4 +4 .lilT B 4+ 4} 4144 4 -4 - +4 4444414 {- +4-4+ -4 ER
44 4 -1 T+ +-4+-t 4444+ 4 - - 444 +4144 444 444 1 4+ 44411+ BEEES R -1 414 +4 4B 1- - 1
—A.~ -1 - -4 - 4 14 - - 2-4-4 3 44 }- 4+ 4 ._xn -4 444 - -4 34 §4 4 -4 3444144 4145442444 44 814
]l IS EEEREROR 411 L R N . »e 1. 14341 SENREED 1701 °
4 { M .T il 4] R F{4- I, T 44 441 444 -1 4 m—
T { 11 S IEAH 114 Hitt Hy 3T .A.ijulu.u InfN ¥
p - ENESFAEEEE DRSS S RuEN d-{4- + 144 {44 FH B -4 441 ++ 411 }- | 441

-4

Shnonn 114 1L 3 1 ERRPNERENSERE 14 ¥ - ]
= 4. 11344 444344444 L. -4-4 -4 4 4-44 =14 -4-4-14- SRR ENES e 441444 44444 .
-
H§ 4 4+ ¥ 414 4444 44441 4- L L 4444444441 +4 143 - JENEED N—
er. 4- BEeY BN H #.h.Liy 44 HH4
+4-4 414 14 + 4444 -4 4 4144 444 4444344 4434441 1414 41
aE 4 B . -t E 411 +-) 4 44141441 bE - . 41344444444 2
- - 11 LY E)
14444 28 4+ +4 -4 4444 ERER SN PENN - . -4 ~
- -4 444 +H-14 14 4413 - ] | ] 4-4+443 L 4. 4 - ; 4 - 4§ 4 44
144 1) g RY P 4 344 44 44344 - - A; L {14- 444 3 RN X
- 4434414 it 4 - - 1 3141 -1-+4- E .
- p 3 p R 444 4 444 1-8 £ 444184 4144 14 4- 3 E 4 \mo
444 LE4- 44314144 k ﬁ 44 14} +1-41 441414 H- 41444 14444 - - 4114 J1343 %40
IYﬁV.l. E -4+ 34 t4 }-F+ 41 444114 4+ 4 1 {. {44 444 4-11 - 11 - 1 - _. + -44-1 - 4 R
-+ 4 vu - -4 4 4 + 141 44 1 -4~ 4~ 4 + — 444 + +-4-{-41 -1 4 44 4
11 t 4 BAEREARNEERY ERRNRSE B + - ] ARRNER RN BN 34 ]
Jh. 4 4-4-1 4 -4 t44-+ N o N k ++44+1-H-1 1 4441 [
- 4 ._ - gl‘ -4-- ~ -4 - + 4444 - <34 -4 1- ALLP.‘ E + 441 ¢ -1 44 SEERER 2=
14 ! -4 44434 44 -4 1 4-4 4 4 4444 14 44 441 4 L1 K 41444 44 - — 4443 L4 4 -
4 ] TL . -4-H 441y 44 -1 444- BENE SRR ERNEE anEn 434 J4t 441 - qo -
A.ﬁ.lt . - ARy L1+ {11 4 441 4] 43441 44 -4 444 PREE JEERSERES B 4 44 4144
- o _T 1 R 44 1- 444 44 4~ 4 41 4 4- 44-1 4 44 444 -4 4 - 4 - + 8 1- B
4 . L4 44434 1-1 44 444+ ++4 L ¥ |4 B 1}
M
+ 414 N B +++44+4 ..l‘A;ﬁ g -+ -4-+ 1 414 R +1 1 4Lt 41 444144 4
44+ 4444 S ARy 4 +4 144 +H4 + - - 4 L} 445 » 4
IusaR PRl e o T s qumpmnaaz | :
444 .n +-4 + - 4-4-4- 4~ 4.4 - 14 -4 - -+
1B B 4 4+ J33F 1 -1 -1 ] R e ] O
4 414 14 4 .._ 4 4 L4444 AA{ 4 44
i
l

- -
- -




e e |

M, 0 SC

Ny

WiE

Al
’

e )

Ol L.
OF POC.T ...

(0 M =080,
Figure 19, - Continued.



2118

16
14
12
10
8
6
4
2
0
2

1

= —T : :
-z - 1|M b - ; i \ - H : N ~
— PSSOy S e o balliling Svurde
— : : t
. - + - | 1 ' +
1 v —+ E—— n e
B - T ‘ o !
_ , I -
-4 1 —_— — - e vllr‘,*u| :

P L e

AT R

T

|

. DU |
; B CRS P C | S S B
~ 1 i Sy S e H T e+ \m
. H vt S, - - ' U
i e T - oL
— — = e — i —— — et T - —
— H hs =
(- H i S

T

1
b

I

BT

-
. i
LYTYTTIYYRTYY IV

1
[N

o

eyt
| \ )

=—t: : f
-i.1 : I " mlhlw
W Pe : . - . [-
= — ] =
o . - .
O

I«l1 HV'

1
|

o} M = 0,80, Continued,

Figurs 19. - Continued,

ORIGINAL PAGE ™
OF POOR QUALITY

Te

“ s - —— = s ol SLCTT J—
i 1 477 4 17 -
I B S S == = =
: e —
L A bt . =
. i s iy S s S bl U5
. DA = M (b, S G 4
— . B Mg S u Pl v SS9
. | T3 13 p— — -+ h
i H e PRk ot i) Sous iy e Sall 11
H T — e e —
i . B i EOE e T
' - . B & SR Sl
foor o o T
_ = gy Gupion I B Sl Sevees vRIIC: 54
+ H ——
] . 1= -lel.h : -~ 1
: - _F il = — =
H 3 ! = = K
_ ) = o i =
H — -

06

05 |-
04
o3l L
02

Ot {—-



N PNURLOD -6l anb3
L .,
‘pepNIdU0]  '08°0 = W (9)

L)

. ——

el
st

-
oy
bt

ce A

S

———— 4
e ——
0
-
i
H
o
i
L
+
"
i
-+
‘

by

- e
M
T

LA

i S
L

]
+
4
+
4
~ 4
L.
——
e
b
_—
T
i
iy
—

4

et
-t

=

dw il
L
2
-

Tt
it
H
!
}
4
rust
-
<+
1
—r
:
T
—
}
LY
X
1
+
}

i,

OF POOR QUALITY

ORIGINAL PAGE IS

e
o te 4 -4 4 - -4 1-9 - -4~ 4
4 , +444 rlﬁLAl 4-4 4 4 1- 4- E
HH b B £

f
"
+
e
—
:
—
i
b,
—+
——
*
—
iy
bl
4
!
+

R

R
4+
.

A

— -

| are
b

1

R

—
P

b

- ——

[ SR

S

FRPTT. WY



i T

"

-~

nM=08

Figure 19. - Continued.



ORIGINAL PAGE IS
OF POOR QUALITY

ot © < ~ o] © 0 < ~ o ~ 4 A_v n_u
- = b o = h -
X - ° L e TR e e ) M ; ; T _ -
i ' ! ' { ! *
N - e e O B
,V_ ' m
- - - T e e e— . 3
_ __ . _ h _ ! IR i : ; :
i X T T!w...,}.; TTATTUTTTT T RN BRI
1 } ! N i ERE B L H I}
- R S el ensemy o ».W--J;I.v e _lnswl»flrl.rdL
1 H - N H
| 4 -
- : T @
L] .

1

[N SIRSI SR

T

NM=08 Continied,
Figure 19. - Continued,



- e

ORICIIAL ¥

)

OF PC

‘PeNUYU0) -6} 8anby4
'PIPNIIUOY  28°0 = W )

ol 6 .
—— S v ¢ :
g AR _M.., REEY EREE T O I"— - .
i e R HRHIRR I iy TR e T
HH T 1ol L | i S iEE IR
by | T 1 NERSEE BT 5E8 BECRESE SRERE BN
! i 1 T ; EE SERRIEES

i1 Rt 1 1 PERRRRES aunERERRY
| ! - : » ahe i il I .
| -At w i H w ) ‘f‘ W A““,.Mk ON -—
S 1 117 1 1
{ ' M * 1. 1 E ]
| H L I
. 1. ' IRERERR IRE N : ‘-
1 wf ‘ m,;‘ e ERRREE IERRRRRCERARRRIEE ‘w_
« *t - . Hih ST
{ ' i 44141 244 44
- s IHE I | il
1 ; ) L
Bl N o 4 \“ m _ | u 1 uﬂ_ru -+ ,lﬁ‘jr. N —
B . AR SR 1 1 W
it 1Ly 1AL
T A |
' I ' : i nRE ] ® —
. S N m ! 4_ w i 80
! " w,r Lm 1 LHN 141
& FURRE REND o 1T
SHIH 1R TR
_”” N ' “HA i 11 44 N
EESSERERE] e it , eepapareent R4 O
_ N T o |
Bk 1+ Su8 e B H i
1 i LR M“M_ X i :_., “A [ - —
. . I B + 14 :
SRR I IR Ho |
e + ,v.,. ! | i ; } RERES - 1.Lo _
I R .
c E IR iU e
9 Ll 4 M‘M.‘.W@L_ﬁ* YO’
 J
S
Yy b - .‘1..



ALITY

GCT 1S

CRIGINAL PA
OF POOR QU

TS THo Y

. — ———— et i o o S e 4 B n —— o ———

T
1 r
. ¢ .
‘ R e
i
'
, !
et s s it mmass on e o "

AL PAGE 1§

i

g P()OR QuAm
!
|

,.f.-. -

0.84,

a,deg

Q@M
Figure 19.- Continyed,

i ) , !
. 1 ] : ‘ ]
\ ]
, i { ] “ 1o M
i Ganfaeniiiie cemnsattiies audb - .._ SR i R
Ll +
L i i I
! . ! i
i . ! . '
_illll-.\..,m e e ».:lll- P S ...u.“.ll!!.:llnﬂll —
' | L : |
] ! . ! { !
- | , _ X
A ! - e e 1 Ve e

1

i
e

H f
%

.- -4..-_.-- Eonalidbiby S
i

B

. L I D .
..w”_"“___,m“~mw_

mt

IS SUS U SR N SIS LU S

e~ e ¢ % ow

-

It B it b <



SALTY

ORIGINAL pACE IS

OF PGOR €

8

16
4
i12
(4]
8
6

1.0

1

[N

i) M = 0.84. Continued.
Figure 19. - Contirusd.




"PANUIUOY - ‘6| 4nbi3
‘PPNIOUOY ‘4870 = W (6)

Tus

[ ] . . .
| 9 S € 2 I 0 ' 24
! ! T [ =
B R R SRR SRR T AT b2
i e d - : THEH Y 1 SRR ERRRRRRECRRsEdpaabat
bt 4 -4} -} 4 ++ 1144 14 - 4 - 4 -4 -4 4 .L..I;ulA ]
“w;*. 4 R +4- g o -4 4 i . +
IREERNSS RRS S THH- IRRRNN i b I 13T
; 11t 1 1111t - 4 44444 IRE H B
MEHH L T R HHATH A e : .
44 3 -4 -4 - - -
_A T TR HHHTHH I T ATH LY TTI01 1] 0¢
+ ;TI -4 4 b4 -+ 4 -{ -4 ¥+ 414 4 11T r.fALALL ] ..L.ILL -4 4 {1 .LIAHHL 44 p- I
1 r—(. h § Lu TA 1 ul. 1 AA! Jvil = B ~q 4=
Hil S HHHIH S R AR I E R HHI T
4 g 4 - 4 {4 -
4 4 o o e 4 - - ¢ -4 -5 I.Av - - e o o -4 -4 = -1 4 -+ o - —p ‘ =
g L I T ETHIII T Y DT THH It LM rL SESRIRRSpAnEEN THHH ol
-4 - 44+ 41— |- -+ -4 - - I T4+ -4 }- 4 T Aru 4- .LH UIIL.I.T J4-4
f T3 ﬁl Jinsiay Lﬁ o h hiuy ﬁ.:x 1] 117 1]
i+ 11 VAT H 113 aeEuy
HH -+ HHHH O THIHIH 1
J4dtH L THA 1Lt 1 LT 11313 -
i | R e anesnnanpanunt fusabanoht Ienbyadans nabEnasARa ARGRREansesnusnuns ¢!
4 A TLLE 113 HBREan snnn
T T . T B
SN Ehtl IRF ! ISRRURASEEE nukn 1l ARuES ARERE sy T
5 Nt H1 ] 131 141 ul iRRus nannl bEkws Sphb ]
Vb I J HI . - 1] ] B *
SRIRR iR T | SLEI VRRRRRRENRERMfRacsi Reacyes T 80
T ) ] 1T -
SRR ) i 1 4 444 i AREREAEND 1 HEOBRES Shnul bl 1
Pifoi 11 i - _ 17 - 1133
e _ e asfet - . —l - | <4 3+ 4
o T ‘ IO e S EERNCREES FEESRRRCAE ERst i vO°—
+ 1 tha g -
AU ! T - )
L ) , m | : : 1 - e
ISR N T 11 " " = T I
i | T TR
[ | % _ - ‘.4‘ 1171
) W q BERSNSA RS bRt T
3 C T RBRERREE IRERERRS
_ mw M \“~ _m HMWLVJYﬁT[ v,L. -
1 X _ . - = 4 ¢+ .« !
'«4 . — ;r’ N { 1 vOo
o -b
L

T




GE 18
IGINAL PA
g: BOOR QUALITY

“w

.

<

Co

’f;t e .x.blfl-!.' A . - T

. ; e

e et . a——— e e 4 4 ——

e e it 2 e ar— s ¢ en .

h) M = 0,86,

Figure 19, - Continyed,



admtnledd

.3

OF POOR GUALITY

OhlGii‘lFu— Fres

meanbenind

TSI TINEY !

Ly

RITSYITITITITIY

ITNEaY

bl b

Continued.

(h) M = 0.86.

Figure 19.- Conttnued.



EIS

"PaNUUO) - ‘6| 31nBly

‘PPNPOU0) 980 = W (U)
Ty

g & ¢ 2 I 0 )= "~

ORIGINAL PAC
OF POOR QUALITY

-4 m.

L]
el gy -t - 1 - 1111 .‘Tﬁ 1 ¢N -
sgnl ,thﬁ SRS AR SUBKE S 4 , ! ;ﬁ 1 fé.nn REns SRRERS RED SESEE RESS aRAN

A U 4441 1 71 8
4
L .llA ITAAIJL - B AHAA 1 “v.?v 7... 44—+ 4 Lv 'V.AW 1 n'rlm ‘\AAM 4 4]
1.,.A?l..1 T 1] 114 L 1t 4444144 -4 A ] 1 T n T ONQ

juatys buddcanys 1HH 3T ] isandu

44 {+4 4 4 e g
4+ 4 A& 1 R 1

Ingons ghufind gunning THEHEAH apgw
. 44 LlyL Lﬁlﬂ, mnx -

= T T 91~
] o = 11t 3 +t —-
1 . IH .
jeaas sRapREsERI BRERY! - TR
4 - - = -1- 14 AJT +1-114 & =
B : 111 ;

H
F
Ju

+4- -4+4 E
- T+ 11 +1 {41 +11 E + 1+t ] o
» BENR g 11 31 14143 TR
-4 -4 44 SRR <4144 -1 —~44 + 44 -
3 -+ -4 v. - 31414 4 - { X r mo -
o By IURLEppnaiu SQRREaunkD ob h 11
-+ 1+ E 4~ 4 - ; - q —4 +tt-+1 14+ 414+ 4
- 4444 E 4-4-4+-3-4 - - - 4 4 4.1
LI“}J.. 4 +4 - - 44 L4414 1 1]
RRE RERED m-? HA T T . \.L sl kindnnla KF 311 “i‘ 1 ]
" -
HiH T Sanbap . LA AT T A BT 24
T pegassast] Hr T e e 1
- INEE + 4444 -~ 4 4% 1 +-t -++4 4 ﬁ <4 1- 5
11 I . L ] p 1 4 J1 1+ L1 44 BEN - PN 41
51 HH T tHH P
i _-L_v - IREREE - R B = ou - " o

) . | o o 14713 4 H HHIHH IR RS

M . ¥ IR RRRE T PREDANSPE) IREERNERRE REERE RN R
i ~ .o ol -+ 4-4- - 44—
| divit RS St
S8us BN [




PAGE I
QUALITY

IRIGINAL
OF POOR

c.3

M

a,deg

§

0.88.

ihm=

Figure 19. - Continued.




Wt

e ‘i _ : “ T
4 - A -
B l'_T o ylr‘]?.w!\lq B p(; T R
. L L X n ! o
| L ﬂ
- - - E e e PR v|A\l
| “ ; TR ! ” RO
- : . - e e — % kﬁlrl\nll N —— B R
ﬂ ! ' x‘r B .
T : o 1 R B A
, A ; ; 1 ! Lt:\ "Jllz m R * :
- - SR s B 7 : S R e Fy
: P ] R G
e T M m : ﬁ B
- s Bt At ~ - — -ttt I R y[!,r\l
| \_ - | ' P - - - -

,.,“‘ : - n T .w ~ o v v |llb|\1

- SR, b Tt . e ) o

B4 Y e S TR,

: g ! T 3 S Rt s | N S S S

[ P — 1 o m N

. — ;Iﬂru i h i _l ~ Z - - - o —_— ‘.L, m ;W.c - 1M

q AEn L R N
- ~r| ———— 11«&. .*Ilt:\rLl Iﬂ!l'ﬂ - J{/‘\ | u‘w
T m | I S A N =
1 REESIEN + T M &
B | i -

! Ty R
i - \ ¢ ey

R

- — — S R =
B [ e R B B R o T
I L w ‘ | B N Y R e

1.0

(i M = 0.8, Continued.

Figure 19, - Continued,

AR . et o A —



"PaNuu0) - ‘6| a4nbiy
"PIPNPUY 880 = W (1)

L)
G v ¢ 2 I 0 I'- 2=

: T - ve -
tur 1 H it ~ - 1l 4] +HH SRRSUSE UPERERERRE B 11 T
- SIERED BERUEIBRRE B, t 11+ + 711 iriHr
- +1+4+4 1+ 1+ -+ 4 -4 +t4+14 1 111 +
x», - + 4 ) 44k 4414 44 . BN SEWES L 4 - 4K 44 L 444 . W 4+
N 1++H T
SR S REE ul ' At bttt 44 e 4+ 4 141 44—+ 44 4+ 4 4 44
SEpYN P 44 1+4 4 A1 4 INNENE SRwN P J4-H ¥ 4444 4 4t 4 444 14
4+ 44 443 444~ 4{-4+4 4 +4-1- A?VAA 4 ¢+ —+
44404 By -+ -4 B 150 T 60 ) N U 0 0 O U 9 R 444 11414 444 B - . .
4 —
44 41444 L_v -4 - <4+ 1y 4 4 | RRRS 41 ON
- -+ $4 -+ 4 4 b4 444 - 44 . - }-++ 4 4 4444
14 44 444- S S 4 444 i 1 AJ — 14
1+ 1444+ —“+ 3 } +t+ 41 1+ +-{-1-4 444444 -4 <+ 144 41+ -+
++ 14 144 4 44 rT 4 L1 -1 - -+ +-+14-4- BREN N 41 ++ -+4+4+4
ane Afﬁ I I H w17 0T N ] ] 8 £ 11 1T
|4 4 -4 4 - 4- i34 F 1;11.; 11 ~+
- HHHH ] ++4 14- i i R 1H {4 AT H ] .
-
1 PR E RN I Ry aut - 4+ 14 + -1 $ 4+ MT.T - 14 4+ 41 w —
] 4 ﬁy L VI 4 B {4 ++4+ 14 - Jﬁ% 44 B R e A S 4 4+ 1444 44
- - | 44 44 {4 b4 F4e v -4 4
S H T HTE T ET T L] Jpnusnpband pngup ) ST
M 4l 4 -+ “T t 4 4 14 -
-4 S IR ENER G 44 4 44+ 1 44 -+ H 4 | 444 ag
ﬂﬂy Ju s I eI ] 1 1R IFE R I AL ] SREb sne
- 444 -+ 4 LXU. -4 4 4 ERwNe 4.1 | PR N R - 444 414 44+ .
++4-1 + 4+ PSS 5 A PR W N = —- 4 T L4 4 4- 144 44 iJnﬁ + -} 4 +4 U S BN W .
— ]
+ 4 + 11 x4 4- 44411 + 4 4 +4—+- —4 -1 44 1 -4 -4 -} 4 4 4 N —

1

4

T

+

ot

T 1
J
1

14

)

1

;

;

T )

A

Tt

MET

I

o

—

"

}

i

+

T S hug IERERRS B8 :ﬁi T e e T HiH T H T
EERE Rl] | g b1+ +4 “+4-{1 1+ 4 4 i - 11+ 141 {4 - IREE B 1
= 8 11 RS RAY RIS BN FR NS Aa 43 H-TH } n B 1 .
. w i 1] A - 4 {4 t JRBES 411 A+ .ﬂl\f +++ ¢ + 44 wO
! SIshE ESE sy s RNRNN IREEESSRETAREN ERE T ]
»‘ | 44 *rnm -+ ] 14 b pd-ib i d 14 14 ] i vv 3414 [ 144
1
~ 1 BRRE RN EREESRSE SRR REE
_ i | 1+ - L;HM ! = +1- g T 4441 .
y L 4 + 4 -y 4t~ 4 4 4 .
' M T T Ifﬁ 1143 1 BREBSE R 1]

R D

i i1l REE R REE B RN I 133 T RENEES
- — R — 4 —4 - - . —+ 1+
it SEL ] T sEiatiing TITHOAAEE TN ]
RESE ERuR Aauat ebx T T - .
Lo in ‘ USRI PRRRRAREEE RRRRRINCE RS RANRRESERE RARRSRan R RRR .
— e A SERSEBRER: catls S e ]
H 4~ ; m g uﬂ». ] Mg— :.,“M REERE RS 44 —+ 1+ -3 344 414 _ + - U
f i 3 _ ¢ w ) 111 [ e . - AHv ..I v.llvv. ‘1 - —+ - | y
SR Eia LATREEaRd easl HIHH A e N
SRR Ontad recasnant ann T T T T Tt -
, SEE IR I HEE AT RN HHT
1 . ' . Lo b ' i ol 1 1 1 '
SN REEY NNEE IS A EN . RERIRRE Rl




Mo 9¢

IEL

Ny

g e e o e

FYS

(i M = 0.9,

Figure 19. - Continued.



,
T‘-
1)
7
t
+
!
? . -
]
]
| :
fooepot s
!
|
! —
i
4
!
|
]
<
—
1
|
a

s
a
;
{
I
Yoo
g d
! | ;
! -
; il '
i
> el el
s
|
i
2

!

T

|

1
! ‘

[

' !
e pormmfoee

!

‘ i
e A I P

g,

Figure 19 - Continued,

M=2w,



‘papn|aun) - 6| 84nby4

s 'PPNPUOY  ‘06°0 = W () -
y I

O

°,
o
- Ol 6 8’ L 9 ) v g 2 I° 0] |- -
<0 + ™ r T : p2 -
= [T T T T T T A T e e T T T e T T T e TR R
Se LR U s e d R
ot M X -4 + 4 l { 44- ~ A4 LTL,Hr 4 -3 4444 44 -4 ﬁ LLLJ -+ 4 4.
L e LU R T T R :
“++ 4 + = o | - - - - -+ 4 4 1 - - 4 $4-4-4 34 4§ +4+4-1-++ - TA .
4 - o 4 5 . 40844 4414114 P +14- 44 4§41 4 -4 4 e 14444 A4 -4 ON
i i K K5t i T HHE R T HE BERSRRREE PRRNRRNRE SResERitt
_ SERER S JUTt 4; N THITT THTTi Lt T ﬁ IRpiRp BEDRERERNY
h)
nm_‘upxwﬁm PHT HHTTTTTR A 1] dERIRRE RRacRcenasaanhRulis ERRERRERESCREREEEEE
g [Suh bRagss Jieir e e e A R e e e e e i B 1 9|°-
' N 4 -+~ i 4 -4 |- 44 -4 3 f-te4 4 - 441 E - }-4-1- - - .+ 4414 44 44 4 +4-1-4 1 B 4 44+ 44
HHHHAT H .;iuﬁhf.igm T Ar.._w.b.‘% S ] Hi T HIH] H
11 -4 444 44 1414 ﬁ 4 ¢4 - 4-1 144 1 4 4 - 11-t41(+ AZ -{ 4444 - Lh 4441 HL
44 .; - 1148144414 p B 4434444 - .u. -4 4-44- 4-1 {4 {- 44 41 %- -1 34444441 4 <44
4 3 -4-4 4 . d-+-4 44 B 4 { vv 4 - 1- - 441~ 4- 114 + {4 {14 xxux # -+ 4 +1-+444 4+ 4
. G I THA L ‘,.*:L ;ﬁf:ﬁd“, 1117 I BRRREAR DK ] gefnbusahSuRRRERE ink pR BN um
p -4

T
M

T
-
N
Ty
.
.
.
-
-
N
—
e
i
o
ot
4
+
"
e
T
NI SN
N
-
.
—
-
I
1
T
-
113
Y

y

Jl, M» th - 4 41444 - et HHH mo-'
P s il ERRE ! 44 ly@
i il ! A _ SRR SR ok L3St
.4 biadsed ¢ L NS . EESEN
1@ ”_ P g : 17 NPAVE RSRNSBS N Ok ~: IREERERARDSEN
; | L1t ‘ -4+ 11 4] ] SEBE SRinisBgns
T J,W e T TR e v
i | HHH A H A TS
mq“m ! 1 ~ ~ : #R RESERE 1 14 Jltl;A AJAAL‘ AAUwJL .Arur,
mw_\wlw ﬂ ﬁ : Ly 4 4 4 114414 114410 1 {44144 ]
~ 13-+ 441 141 +4-4 ¢+ - - - - -
_ L Lz M JERDRRRSURS IH I HE I BRSO
i _ L 1L eReRREREakl: T BT ET 11
B o S i : | Hr THE .
Y REREE BN AR I i L1yl * ! “ i SRS FRREE RESH
R e 1 NIRRT DAL SRR AR EARRRIRIA! R RS LEE R DGR QS

s I cva N .\;“«? ~¢W~v



ORIGINAL PAGE IS

o
136 s2ens seddn Bu Bt
wa = 7€) B 600 = 3/ D) uipaybuT - 02 810t
-u—_— o 1> ponuls 40 SASIMIRID AUEUARRLE (e
nbyvod -
uone) 090 = W
bap'0

OF POOR QUALITY
]




ORIGIIAL P&

OF PCCR C.Jownt

10

o I}

(@ M =0.60. Continued.

Figure 20, - Continued,

.- . u - w"
i i - ] S
T i e H R : o
e O e R _ :
T R
T . — AR fel - ] - 1 ‘L,,H ’ :
| — y i - — B i
S H .Hnln,U“;.?. ; H . — ‘%M.i ..” h
S W & ] - i S
: - | 11 i
1o i - _
o b gt ~ boiod BEE
b 1.0 n o o e T

18
17}
16

15
14

13

12
!

o




. | ‘penuguo) - g2 a4nbyy ..

PepnPUOY  ‘09°0 = W (e)

ORIGINAL PAGE IS
OF POOR GQUALITY

.'
,— . ' I SRR URUEE rA
T I N , ! B ' I B [ _;_ :_ ;).L:
- [ - - — LT. - - b .o y‘_! - N - 4 w‘_(r vvruvq‘l ...lﬂ
o] I o
. ] ‘ . A,A “. _ . _‘rh -
— — B atdand LToey DR d -~ e 4 mO|
[ i, ' . il R QT ) .‘f
A o AR RN RS PR R LI B e
| ! i 3 ol Ly
PRI TS U WU SN RN B B S f,l;%L ..l_yff. -
; X ; _ M T
| | SRt il 8
' : . . ; f il 1 ¢O.l
) : e . B I
i ; _V m,n_ H*Hi
- - \.T.ql' . Y [P SRS .»: M‘ -
‘ g B e e I
3 AR 1311
- 41,@: 0]
' ) 13134
LﬁUwL‘L, ]
| H
71Ty w
ol i+ 0" T
g
(«MI.H.* v+
T ) AT
;T_‘ Lﬁj L]
Y EY
+++14 80
d I
L
| !
S B
| : i
1 i {
;o | o
I I




It

OE POOR QUALITY

v
4

ORIGINAL PAGF

9

a,deg
(b M = 0,70.

Figure 20.- Continued.

: _ ., e
1 _ I N O
! ‘ |
_ m -4 - -.,-‘wml- ,_ -4 b
.- - _ ; . ) “
' | i " ' : : i
: _ ! ; w : “
_ il
u-_ ] AR N S AU O N NN .
| . ' { ! !
M | i L ! f v
- S R O A A N
. A; ' . !
! _ ._
. ISR : ;
i “ | : M f
A b o e e
m A PR R U
| ! :
[ IA“’
| | ,
-2 4 5 6 7 8 9 10 }] 12



'S

73]

hias
ng

ORIGINAL P
OF PCOR GJALITY

24
22

20
{18
16

14

12

10

U S,

i

i
)
-t

|

|
i
s

b
i
|
I
1
ot
l
|
{
i

IR S 5 i O N E. NN
R I I S S, o w
R T L i T N

-- -.!. | ‘
S T , S s T -
g = — T Y
b 1
e ——— . I
R et \
IR Y - T e =

A -~

0.70. Continued,

(b M

Figu,e 20. - Continued,




-

T

[

b =

L.
-4

-~ e

v

.t
e . A

"paNuURU0Y -0 2Jnbly
‘pepnjouod  ‘0L0 = W ()

— _ 21
Do) ; i . 4 b BT M L byt .~_J R
! _ A , . e b
SR AL.,..‘T . o 4. : i . RN B W
T
' .
P Y
oy i T,Irr
[ ._n H
. 2l e
- ..w.plr _K_a.w
. 4_.,, ,n_
1 —
[ i 1 K
,,, mnu '
. ] L L] 11y
(R i
' i
m e 1PN
i e
! - ; _F»UQ. ”:
1 s I .
. N H
-t LI e e LI QL
. o | i
R '
e A el B ..” —— .“.anﬂ..
oo _. . il
ﬂ- ' , ~4 “_q .
.r’l.-lT&%g r+ 80
TR .‘:”
D | L]
R :@f
. S T4 .
L e 2
Lo Pid
_ , Lids
- - R Dl
f‘_
i ik
, R . ]
; 111 .
e .A,!..! T 19l
! R
i
i




Y -
i N

3%

-
w I\

ORIGINAL P2
OF PO:

b4

‘penunue) -0z aanbyy
CLO=WO

€ 22 n o 6 8 L 9 & ¥ € 2

! —

:
—

o
a

N | !
_ - ' ! i ; q | - t Vv.! .IlﬁA‘l UG S SO,
o R S ol A s e s A R R BE S g o 2
! _ ! , i . ’ '
Tu__.f-. S * S o H _ i _ A TR T Bt \ it
I i “ | i . ! ! . N L + /] “
T \ - * "+ ' ’ T
| ! , V | i ; ' ! _ \\ _
’ ﬂ. . : , | _ ' ~ | ) w : \!..f {
) i | ’ | .
il B e e o S el IR S SR St S e e S S
S T I T A S AT A 2 I R
- e |_¢ b - N U RN N L‘L!:I..IAL'JIQ. i - . .
i . | ! | w _ | u\ | ,
; _ A4 | _ . i
e H ! ! | .
, , BN i | ‘ i ; .
sl SR SC ) JUU S 525 JUSS W 4 | R ; “ ! v
X t . | W H { | , .
B ! .1 JT. R u |w,(
w ! 1 1
b hiams atlas Snddit G - IVV?.I ‘ Pt - “ - w f ” _ rJ. x.A -
it i R _, L-.r.. M. ..Al 1M L * i
, i !
-4 , =
| ) :
— wx lr - ..%‘
RERE -
! .o .LJL - JE .
i i : i
- r'lw. 4- - -t
' |

g
&

6

'
i

e i A PN N



x
8 L/O

18
16
14
12
10

.

NAL PO
of POCH G-

ORIG!

®
[ | -
- T ; T -
{ o L N R ! ) * o]
i | 1 oLt
}
i . L [ e S [~
T B : ! B -
- % —% b L i : -
B | S, T T -
e e a1 14 L N ' R
— =4 = 1 T ” ,
T SR S . S . o
Py o e | '
] RS [ s S ) . i
Bostiteay SN cinpes dulhpunce g = '
JE— - -+ - )
s Sl Ihmrw = s _ - . i
i S 30 - " - ! ' ! '
s s s I LY ag Bl b
o= A ' \ci | T n T ! ot
e ipinh Wl cxllbotoig . i g
——t——% = ; e T
[ na frmlupuidiin SaSIBV A H& #lx { -3 N
ponag ke sonmmnastit Satul - Cpe— b 2o -4
— - - - = +- t - b -
gy SN b sumps et i — | '
— - b -t j 1 .
[ VSt Gempaat medepeniat Sl mw.. PRl SUNACS daliind ! e “
i s U diees sy uull sl N s SR [ )
e =i - R - 1 _ - q .
s = 1 - —\4- e S . — e
= T t ORI t ! e
[ catiaas R I o Ui S el - L e T
be ISy L 1 —— '
B = R ol - L
e T p— -
IR i .

Figure 20, - Continued,
)
/

{r} a4 = 0,75, Continued,



LN

‘: =

R
L0

:“'!

ORIG!
OF pg

L)

‘panujjuo) -0z ainby4

"papNPUOY 51’0 = W (9)

S

!
1

e
B i ) B
=

]

'
-

b

|

'

l
. t
B
' .
}

aann X R

80—

I S PO

| B
| : lA* A‘I.Lr,,.x
| ' B ¢ IEEE N i
) “ | '
i A S S (R B e ol MR —po wy
| . : ! i . ' .
_ ‘ i v ! Loy
1 - - R [ oyt - 4 SO
— e — - 'lﬁu ,ll&l,lv. — o e ll!‘itl.“lrl YL. _———t e v -—— -4 wo.
: T ! ,
, ' : i . ;..! , ' il L;
vvv ~ .1‘ _L,,ATJ.. T S [P SRR vwh Lt [ - L ,'41“6“,
. I _ _,_,, o iy # il g T_
, . ' , t ,_, ‘__ v«._ I ’ | i . -
4+ hﬁ , e A.L_l 4mll||xl N—
L _ ! f H s .
o L ] b
_ N - 1 “
e ...yL.ff, IH.TL TorTTANT VT ,L N ¢ ; JIL 9l°
: | M _" W
i w ! _
vh. - . “ . PR B

L q



o A,ﬁf\
*. 2
gl E |
RO =W (D)
bop'o
2 ( ol 6 ¢-
A R B ~2-
) I
Lo o C .
83 [ |
<5 _ “ .
=4 __ ; i0
2
|
T) - - M } Hr
P | “
w; : | 2
i
A S T £
) |
i m
w 1 w i
Lo °
_ | ; m
= e m g
_ i “h
_ “
i ' mm.
|
! |




F IS

)
T

ORIG!NAL PA(

124

20

8

OF POCK QUAJITY

o
~

-
®

3

- - - ) 1 ' ) -
Tttt/ T ot T 1 - - 1 - -—— —
: R i St S
———— e e - - - - - - e - - -t
“ N o . i ) , ' ' ; Q
] 0 ' T -
] : . - _— . S DR SNSRI W S ST
- H _ i ! ) | ' - o
T w . H .
S S — - T i
“ ! X -
t : , - @
{ S . :
1 i ~
_ 1 — d
<. 1 : -
| T _ _ F * @
1 e 1 H o —_——
A, ! et W R N | . 1 -
T . - [.7 MJ ﬂ . ' T w [ - M -
m i i 1 ! | ! [79)
H ) M 4 I “ o - .- E *
i - . L P 1 L — Lot = =
= = ! : ' ) ~ T e B}
=] o o \ 3 i |- - S S
! |

[

e e ey — - .
N H

\.
b i -
| _ _ { 4 - W B SE
v - 4 — p—— ! H—- — - ¥ I P
> T T - p—v— {
i1 ~ i - e I
. 1= L n bl aeln g
- ; 1 _ B

- - -z oz
- » JEPE SIS U

- 3.5 ¢
F- -4 —q

T [Pk Suiyps

I s
- N V . R I ey _
=1 ' . 0 t i N = I

Cp .06

(4 M =0.78. Continued.

Figure 20.- “ontinued,

L K



ORIGINAL PAGE 1S

‘panupjue) - 02 3inbiy

'papnpPuo) ‘8L’ = W (P)

R

L] 3 - -
- . L] . .
Ol 6 8 _ 9 14 € e | 0 "= 4
—rt + + v -
RN : o PEE | N LA A O , , , 7 By T
NS S P v N R . il i ! t ot i
ciE0s rhet HEES IREEE RS INCEIET _ 1 1SN TURDS FERN AUREN ANSE RAENS NND it
LA i B Saus I L SUE A EREE i I T C TU1r.
: PPN RS I IR IRV | - l _ [ N . PHM An'
T THTE T T T T TR THH
R e NS OROEN FRNS I DR AR SRS L A i1
AERSEians SEEEE EEEw Sa5: s A el R ) : L 1 S S SR
oot e e HH BT : " N E , HES _ SRR3R
Aliv* d4 kg h L .A.M.\ +4 ﬁ by ' . i L ' ' . e 4.!,“
4 - = -4 r 1 4 =y - ' L ! : ' w4m -+ B
} Hu H 1# A4 .wy. _;If PR L;_x * -
T T T AT - - ma H
el R R L H ] SEIEURNY P 1
LD L T T _,_.W:,r ”_:‘. ‘ il Ly 11
T ’ iy ot et t TS T + ;
a4 -f o b 3 [ -y = bt be ! y 1 vl + ! . :
H b L H .;u. ! ol s ' _
il ! w_ ~, '+A _ _.‘ "
<«A7Tn¢".+‘.. ”.w
prd bt !
Rl 3sl
g !
SRREEE L 1
gt P Ly
_ i - |
a_.w .m m 1 -
| .+r - T ;vr
4L4_ il i ; _
Pl _ 4 |
] T -
Ty M ] ! 4 !
P . T T T
RERS “r : L il B
m. ..ﬁ»h i i r“ i
T+ 10 T 1 L ,JJ,._
SR RN ; pofe g i ars
it X i [ ; ‘,rl_H
AR ~+ | cEpT IR
s : ] e
Ui ! St o
< . . ) e
i - J I B I
A =T RE BB P
i . NERTE R [
IR NS RRE s o R
R NI b | ; +1.
W Us Wy SEE W — ey e . I
RESE IR B » h
Iy " b _ b
SEGN UUTN U DU R iy
| “ i i
I . ,
rai “;_ e k8
, _
i i
N A - !
ot S T C
3 _ !
i i
.- - 4 -

t




)
Y “PONUNUED - '0Z 0INBY :

‘080 = W (s

Bap o
r4] I A () .m: -h‘ 9 t
2 F | ~
- — ! | ) t
wpw . i w 4_‘ { ¢
as i
m% _ _
om.w ; m IR B
S8 S
S 2 Rt
! w | . ] , .
, _ | _ _
1 |
|
| | m
| :




TY

'
i

‘AL PAGE IS

LY

OF POCR QUA

OR!G!

T - -—j®
Tl T N jrddad SN AN
T i - S At
= i oo avmaremn :
i.~ R . T py .
= - - " —— 5
- z...m‘ i o b s I I = S it SER EE L N e s e S
N [ = T 0w Seaui v T IS POTDS Gusi = py ] H
S : o P i et LD ot 34 == =4 .
> T T
1 B3 YSEN RN TN N
= b i ) B 3

~= . - e
= i
=T T e Mgt ey I S IR | R S
F-- - - T Ly T b T =" T i s o llln‘-
s = - - - ~..|h.|..l.l 1z laous Snelt ; R i
E=Taon s FRSEES e O] EOSE N W er: s o =2t 2R
. _ o o] VT e T TR ESE _
o . _ ! “ ST IR E ==
| L + O e CEeE S KT S o i s
! N “ _ i i S s sealiunri l—[ ‘*.vf‘vryc.. T y.(vm\m.m;wi. ”
T T ' A T T =TT =1 o
- 3 . - - Rt Saba el .snvw'Hw _ ety S .
[ - .. - R - S .,..f:.a_ LIRS Tl o s ‘i viiciek R
= T | S PR e e L
R R : i ¢ ] ; T IR i LIES ERXI M = =1
e - et e S SR AT P T_ - M:ML_ i S of
: o L . B o X ' ) B’ B I ) B b St

12

Nl

10

09| -
08
.07

i -
04—+

{o) M= 0.00. Centinved.
Figure 20, - Continued.



TS

ORIGINAL P:

[ERCTOR .
R QUALITY

OF POC

o

-

"pRNULUOY -0z 34nby4

‘papNIuU0l 08°0 = W (8)
Ty

PR

...A.T_

N

-

+

- _‘.‘_A., -

el &
ool
H

REN o
_“.. il |
[ N S PR '
_.b_ e Mu
44 =t - +rt
ﬁ.”d_._ﬂ..j‘_:
j . Lo
| . . B
; L b .
-t ’
. e
' [ .
ULJ.Z S
A 1 t
e . e e -
e _ ,
W ‘_A ,
i 4
i PO TR S
i .
[ ' !
i ! !
. ol .
S5 IERT SAEW SRRt
SR FERRE R B
N : 4
]
T 1! 2 RERS
b
. . .
”V, “,. A_g;
- - .lu.».'il..r.ﬂ
A T N
AR RERRBUREREY ARR
L " R .
1 .
[ “ ~

b
-

—4

— -

4 —— .

[T

[ Sl 2
T

. . 4 .L‘n
i MRk IR
._ ‘ B R
_, A ! s
HaE B . .
T B ' H - _*¢.
{ . Vo
_A. m_ X RN 11 TLL
ORI S . =+ - -+
b ' ;.4 {4
1 ti ]! ]
_...,‘ i ! ' . ]
[ ! !
H i
m_«,., i -
: : b
L
»

o mm

' e

1¢ !’

9i°



AL PAGE 18

ORIGIN

Mot

iTY

OF POOR QUAL

: S
, _T»I .. o ml

7 1 ©
(o :
fi.l.l,v'ul,_r|l.|l|l:.. T LT
L |
e = - ! =
.0..1...v.||...vl‘llu.ll.s‘ll.|xr ——— -
—— - - _ — “ i —
_ - —

S

S |

|

s

e .

lan

"l_-l...l ———ne

e e e
bl

(MM =08

Figure 20. - Continued,



A
N
16
14
12
)
10
|
8
6
- 4
1 2

Y . ad

= e CEl ENCER RN
. - - ! ! T —
T * , i b T S ST
\ N e L o
p— ' ] N o - = o
.. ! ) : - ' e R
= ‘ e — . - (OO SV B U, ]
T _ ] _ : i I
S . ' : P AR o SN
b b 2 A | ; i H e+ IRl TS S
? :

1
l
|
L
i
“+
i
|
i
|

i
+
EE aemit autde aanli

o o N o ¢ 7 = et . oy . N s . - S T - N T T
SRl sy t b T EET T A TrO— a1 R SRS By - s Bl ﬁ e
s T 1 H T P o faald T R o S s i . B o4 =]
e ] H ' : 574 I R - : : S o B

[ ! B e e T B G G R S a e JU . - s T

[N o H - — - .u 1 1 ||. =

R b ' AT B3 e & RS A | B ==

g gy 5 prebus = e . ry S I g
- - - - - - - -—=f--

*> oy ol v - i T 4\'[, - o 5“ + H}“
ST £ = - L Tefm T Tt = Srenl
et peldll 4 - - N . 4 oo bug: o £73
o = ) ” \ IR R e ) - R et B s T
L -4 . : - : Cen ]
pe: Pt ol i | | . S : “ LS

- R IRl £ 5 SRS SIERE BT - L s SN
- ] - - I SAR RS S - -

Continued,
Figure 20.- Continued,

N M=082

b _ : NG - | s
G — SR s S I B Er=AH.
e ! e .
AT S N R T | =2
b 4 } . T ne spame
T I 4.\ ’ 1 ! P i _ £ n RIE
: e At £ gz, TRIE
b 1 i .

}lle-I\l\ e

P S . e 1 L
t .

TTRIY
'
)
I

£81

t
'
|
L

f

o A

i

) ! b i I _ Pt _
M .

PO SO

{



"penuljuod -Gz anby4

‘pepnouc] ‘28°0 = W ()

-

L e g ¥ ¢ e ” 0 " -

. 1 v ¢ ® - .
: + N EN t - - n“ L4 [ -4 - B 44 s - Hw N
- j§8 Bk R {4 TATEET QAN 1T 44 L,,.ﬁ,.} 1 dhunpsdifEsuubbh 1 RAGRENEREN
- RE RS i A1 1144 t1-1 8+ - 131 1) iﬁ 44 14 ISBEERANNNNEASRERE IBUDANDAND $ 3442
. - -4 1 - -~ . -. L.i 4-4 4 - L - {4 4514 4 4-4-4 #4414 444 4
V FHoAaHA-E T H - HHHH R HAHE T BRRND ] 3TN T ] )
‘ 4-1-4- {114 b+4114 < B - ﬁ.. F 414 1 LLI.TA. 4 44—+ 44 -1 4 -+ 1- 4+ 44
' g Lr*M.A.. $- - 44441141441 441-4-4 +¢ 4 41124} -t-3 14+ttt 444111 . 44 {4 1444 ¢4 4441 44
L 44 4 - 4 b |- .t b 44 4 L .le - L - 4 -1 404144143 L) 44 - 44 . 1
T T - o T 1 T . oe’ - ;
e SESEEEEE B I..u ‘ﬁAY‘Yl - [ 444 - xﬁ..ll. 444 4-¢ 41 - -
(&) 44444 4444 -{ 4 NN e 4-+4 444441 -H 44 - '
E 4ttt i H AT TﬂJ 44
+—1 4 4 4. !
Napn H1-]- NRJEPDRERENY L
NESDURREGA NNADE SRS HAETHTH
] 444 4+ 344 444+ + 1 4 4-4-4 &} 44 .
. L4} 444414 HH-F -+t -1 44 4+ - -4 4 41 144 1441+ w— =
4 -t 44 5
UNEEgEN T 11 1] JIITL T34 F T 7]
44 11444 - 4+4 14 4444
A4 4 . - - -1+ 441 +
g 11 t -1 ¢ . -+ 1
. » [}
b L4+ {4414+ 1+ | - = N — - M
.u I.A.AA H+H+ 4+ b 4 - - {
L 441 4-+4-3-4-}- .,l
{ AT e T T T 1T T RTE AT T T magn o I
gERks yppubanl 44 1111 Frt1tt A 14444 | -1 111111 -+ + e -+ H
- - 44 1. - - A4 IREN BT NNENERPENAGRGE L BNNER ¥ 4+ -4+
inRRRbbebbauahshE aunn T - bl Wpl ST TTTHET T TR - B s i i J
.. i
4 7 one 44 14141 R BRR pRPRE 4 mA - i
44 14 ﬁ*. - -4 ﬁ - +-1 1 11 - + e -1+4 |- -1 -§ -4 - -1 1 4 -4 -{- -4
L 14 ._ .Tul
SREEYSEENY N 4 4 L 4.1

T
-
{
i
-
H
s
T
i
T
'
b
o
.
+
-
i
i
+
1
1
]
Il
t
L
|
T
t
.
H
t

—
e
t

17
2l

—._f-.
-t
s
L
M
1
—
i
—
i
;
H
.
1
e
e
-
H

- & ] 1111t -
H . .'
- - IS e A.ﬁ. Tl 4 _ - 4t + 44— 4 -+1 +4 +-4+1 #4141 +- 4 +4+8-]- ot d-4 4444 44+ 34 -4 ¢O .
4 34 444 ' -} 1- b4 4~ -4+ $4-1 -+ 43 1 4+ 444 ’
{41 — - L1 4 1- 4-1 44 4-} - . s -+t44-+4 4-4-4-4 4 -
- \_“ b w 444 -4 4 4 44t 4 u; 4 u 4 41 4 - u.r ] ‘
AT JABDENEREREES L1111 aaes B AgupEEEn ] ] RERE 1T JRERSRER § SRR uN .
SSRRURERNE 134T 1T b« 2wV, NS aEgPuuggiragpil SRREEERNEI shn 0 /
4 4 441 _ . 4 ¢+ = . 4 {441 4 p 443 4
At nmas SxanTage nEve =3 10
T 58 ST T T HEE R T ]
l N = 4 - R - 4 114 -4 R 411444+
HEH 1 RGNS L i | 11714 IFH 1] {
1
+
t

t
}
e

—
?

L

+—

!

P

L
.

MR



AR b, W -
r—

Or POOR QUALITY

ORIGINAL PAGE L&

(g) M = 0.84.

Figure 20, - Continued.

-

F 3

N



ORIGINAL PAGE IS

L/0
b a

16
14
12
10
8
6
4
2
0
2
4
6
8

-
i

i
10

- R . [, S SRS S —]

OF POOR QUALITY
-r
|
[
fontent phdk aliees nadt Bliny
. i
L
9

Continued.

(9)W = 0.84. Continued.
Figure 20, -



-

A id

TY

" - -

1y

it

N
P h

ORIGINAL F
OF PC

‘panujjuo) - gz ainbi4

‘PPNOUOY  “p8°0 = W (B)

o
@

ve -

ey + s —rt—t + B v -
1 . . - ] { _.‘. r i { - R 3 PR S ST TP -+
P DENE ¥ | I B 1 i {4- ] IR R RO DD IR
R At AR LS Itk it ket SRR AN BER IR
' . . o t o \ + tog . ! ,‘.m!g. 1 4 .
M + + T + 1] ¢ +—t s + -
N RS EERE RS P _ i 1 RN L B R B
N IR .“ *,._4 WL HW _. PETE B
, P . 4.4 b . Ca . . v . .
N A . ; — ; -_
' Lo A R H R . BRI . ) . ﬂUMW
. T T e
, P I ._ ' ‘IM..V. “ -t ” 441 IRE _,‘ PR
i il SRR EH AL DT A
. - — b -+ + 4 -4 4 \.A\ dem . 4
4 Hb gt EBES JisusnissRsiSenneiiat IEE NN .:iﬁmﬂ
* g Ll 11+t [ oy 44» B + -4 F4-14 13-4 ¢ 1]
: Ly 4} 4 t4-114 {41 . 4 14+ 1 ¢ 4 i m b4 m —ol
{ i R ROE N J . 1 p 44 . N b F ERERRRRA
i HT ] M B R SRE=asABEE FESEERRRSE SRRRATRSRE JERRE 225
BEES | ' - -LJ.A.IIA‘Q‘ - 4;“ 4
EEER: 444 | - ks 4 .Mu 4 4- 44 4+ 4+H
ssediRlSgakganat ] HH T B . BENR NURNEE 1 LL_..%-, ni
4444 IR BREN - |4 - RIRES NN xlT ‘A INREEEEN SNNERNS R + 41 +4-1- 4&) § Sama ]
- 4 }-4 4 [+ -4 i {44 14 4 + - - {— 44 434 A‘luvllr 44
T T . L] EES R RSEES 41 BEEDRERREN H1l RN B
44 4444 3444 1 + 144 Lilil 14 L1} Ltlxuv‘lAT P LT H j
shanspuasgugsanh BuRndinugnuaunkintstl ERnanspsns susanan i SRR
44 444 FENDEAN 4184 HH p BREEORRNNRIR D RDNESEDN BRERREN
Db e T T AT HlH
i *_ 11 LT3 X SIHEE 3 ] 1 4337
! i M . 4+ 444 - ‘& EpEi IS 4+ + 1 - b1 4 4
- 4 ! 44 3- -1 {3 .
u .+_ w 1 A - L‘n ; ! 4- b ulfvlw rL.‘ lL - g 1 ‘L T11
; [ i 4 1 i R R SRR e ani i aainnansnt sals0E
1 ' H B I R REREA Rt 1V WER SR ]
M 4 m ) 4 ﬁ - :* {4 “‘ﬁ\s - 4 M ﬁx» L4
-4 - o i 1 - - + - - 14+
BIE sRef SERERNS RREE: SanGs sSbbEaaank sabel:
) ! 14 LT+ B ESSRS) IREDENEER) VRS BRN PR .
_ ! ] ! Ity ESUAnSnnesgal p e f Il SEROE BN
o A i il Hitrt shbu nBRAE : SRRREBEREE FREEE URE
T ! ! TN PREPECEGRRGI RSARREREEY P EERREREE TR M“
: V . ,.“ | xT%> 4".’_1 - ‘xIA.‘x‘ 4444444 4414 * A_;Lyy _A ;
- . ) | I 11t 11 14 14 1 - e BBURe M
1 ,74 8 R * 4 ! 4 BRp P [ ] REE S LO
v o i ' w ‘M_.Av 41t 430 lled44 = IMAL M{ *Mni 171 4
I I ' ' ,‘ ; 1 B - BEEEFE 8 + 1 4 .
R et ‘ T H ' !
i B B H ISR ERERRRRARRRRACARSREE ARRERICESS I0RRE) -
ol ! ,A ”“ AA,, | u_ REY EREN | 4 {4 1 . ! A 1
— — . s ISRRNENE NS SRRl BN (58 BRARASAREE S8 e 8 BN I : vO



OF POOR QUALIRY

ORIGINAL PAGE IS

>4

o - -

(h) M = 0.2,

Figure 20.- Continued.



INAL PAGE 1§
POOR QUALITY

\
I

JRIC
OF

s w - I EIALT

16
14
12

R Y _— — , :
. , ; = S S S - 49
) ' _— e e e " w . t i
I ! ' ' i P
: : oo T N - - | I T - X N
| ¢ . ' | - b i o)
L S L B i +— o , it I ‘ { :
; SRS +

U S

(h} M = 0.86. Continued,

Figure 20, - Continued.



S
NSR QuALTY

ORIG!
of PO

(R,

‘PNURU0) -0z ainbiy

‘PapNIUe) ‘9870 = W (y)

[SFPEPE R - I RS RERRN 1 BR
EREREES SRRRESENE Ex SERRERass BRRNAI SRS RN EERRIE
' ' 1 1 i ¢ = -+ - 4 {4 -+ 1 -4 4 H
i ; “_ u R8s 4 344 4 1- 1101 L +
e L rEra et e A
. Y ' Thga 4314 | LLLI! 144+ {-+ r_vu\Lv -4 - .m -4 ﬁj. vﬁ
' . 4 - {44 4444 1+4-41 41+1411 4
," BRG] R T REEEESaRERRRNIRNRRNERY ENAEE
! ] Tt TIITIT 4 Y | 137
“+ » ¢4 — 1 1 . v. - 4444+ -1-1 4 1+ ++4+ 41+ [ 4 : 4 -4 -]
L <+ + +1¢ i +4- ¢ 44 44-1 4 4+44- L4 44-4 - -
i B
T H REEE: Lv.v.ﬂ; R + A X I IRERRE ] 141 |
:“ He i it LT Hi ; ] LT p
+ Il - 4-! ,-,; . N 1 -+ 4 +4 -4 4+ 1 ~ 44+ -
EERERSRRE SERRURRRIY RRRERARES A 11
1 1 1- - {+]0 44 Jridit s 4 4
aaes 7 T AR |
;.v ”lw 4 4 11 ] A + -1 4-F 4 - E
[ | 41 ] NENENERE ETREN
trle
* A. ﬁxl - 4+ {4141 444 44 4 4 .4; 4444
1t 17 117 LT
! 1 I I17 REpERRE BESENGE REENEEN RO
1:,, A_W - Fi 1 11 u JECIRan RS 0 1
'w + . - + 1 1¢ 71 1 i
S ERRERNS s SRR R R RRE 8 IRSSRRRERI I H Hit g
h— LIJ.. VM ] . b * ! + {
'3+ . . - i - - L
i ;\W { ' [ R K 2 t w -+ 44 ! ]
SR . J | _ 4 S L4 - L J i
it Tl ARERARERE ' 11 - i
) *il 7 - . 4 i . BB - T
i . ‘ 4-4- 4t i
1 i + ' &11% 1 - 1 -+ +
1 H‘ 7 1.&!; H : 4+ 4 411 -1 - o -
i o 4 A ¢ - A L. -
RAEERS! HHtt i i iEaRECaReR AR ERERERL .
RN ! = SR -+ + +i
R : _ g amans » SEBLEN; M M
: i T bl
ool 1] . b 1Lt - ! |
T T 14 f NEQENE SPEEENEE - n IPERESE
T ; kil 1 T
i ! - ) 1
SENRRES eRARES L SRNRARER S SRARSENARY ERN! : _“;
' N a i T
' ' D i B ] i !
. . . i o bolba g cy " i
. il il REEINE ERER i




i

1

ORIGINAL PAGE I

OF POOR QUALITY

H

- - — ” — — -
L _ , t
ey e NG -]
i .
Im -
e ,
—+ [ RpRt—
i 1 + [t §

4 =

B &

o K ©

i M =0.9.

Figure 20.- Continueg,



16
14

o ] @ @0 <t

PAGE Is
Al T

R QU

GINAJL
DE Poo,
]

D
e )
i M 1 ; T T P g
. o R ~ B R _ilf ] -4 i
1 e : T R
B RN g
- 1 Toep o
— 7T h - - e - ﬁi.l.wlul,n. +-— +—
—+ : el “
- I SRS SUNU S S

J VNS G
t

————

(b M = 0,90, Continued,

Figure 20. - Continued,



ORIGINAL PAGE IS
F PoOR QUALITY

ry

*papn|auo) - °gz 34nbi4

‘papndU0]  "06°0 = W (1)

} poe b t! r CE M il . . yo I . !
,- ; ___ u i ‘;_ M.,A RN ; V..M,. ..‘.Aw.wum ,._.A‘._ ERE RS IRRTRENDEE RPN R
— ' . B | . . .
s o degen :,r:.*rotJf';.M_. R R ‘Vr;. C ; Do s i
bt [ i ‘ b B ¢A,ﬂl. # RS DEintu st ..tlftu_L 1
A N ! ' ‘ ‘ | ! Pt .
Lol Ll DRI BN : , R I e P
P RO =TT . : _ ‘
HM..N —w«. M—" n‘.v_~|.7 /,U . t il «.M~ T
| X N , o LR R . e A .
r. ;M* _# ) w HHnA ,_ ._,. _” b L I ~ _ L ' o
ARas 41 RS RRSE Rk SenunEahes b I S RN m
s T Hi I 0T S T
ﬁ [ H L~ ! Ao e (RS [ o it .IH.»*‘
- = o ”‘+ 1 _h SRR SERE ;,_ wﬂﬁ_, DR
L. RN RRRS! ISR ARTERERERRRE - N SRS
SHBMIN |1 B NER MR EEE T
ESEASENE ANNE i dd TEH IR Y 1]
) T ! bois | etk f 14 », SRS fw_. ﬂ“¢
T i ST .
. ey s IR huln B SRR RN !
; 1 SREREERER RER | N di
g ! RETRRERRRERE T . :
. SRaRERRS _ﬁf } o :: REE
d e RARSI ERRDREREEY KR RS 4
. . T R 4 s . e 4 4
: [N I LR ik R e e IRERE IR 4
< d . , " . b+ -t
] /| , e ) S 2y
N - l . e L ! .
i i ' 1 ' IREB ‘
SRR I ! : 8 R AR .,
VR PN S R | , BEE BN RN i
~ |t A, hdet m
[ vy . . ' ;,, H_,_ ] '
L R TR i _‘w o
, SRl EEREEES: :
| , ; T T :
N deinbitgin
I.Tt_? 4:.4107. - - ‘ b+ e _>_,_, ,.m_ .wmui
| - ,..wﬁu.k,l aeEn
. , ' o R e,
NI N I ,_ " m; _"P_..
, R : . T i 1 '
e e Lg T ,
] e ] AN PERR DRAN Ny
M Lid- s HUE PU ! &x,
| | 1
| . ,




ORIGINAL PAGE IS’
OF POOR QUALITY

.16 I

JUEA

'c, = 0.60

Y
P Y [\
.

[g]

Lt =

- 16

.60 .6 . .66 .68 .7 .2 .14 .76 .78 .80 .8
M

(a) Varlation with Mach number of lift-curve slope, longitudinal-stability dservative (c.q. (F.S.) = 84,605 cm (33.309 in. ),
and zero-lift pitching-moment coeffinieni,

Figure 21, - Varistion with Mach number of iongitudinal asrodynamic characteristics for configuration SCW-ia. p = 0°.
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Figure 22, - Variation with Mach number of longitudinal aerodynamic characteristics for configuration SCW-id. B = 0°,
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Figure 23, - Variation with Mach number of longitudinal aerodynamic characteristics for ronfiguration SCW-2a. § ~ 0°,
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(a) Variation with Mach number of lift-curve slope, iongitudinal-stability derivative (c.g. (F.S.) = 86.068 cm (33.885 in,)),
and zero-lift pitching-moment coefficient.

e—— . - Figure 24, - Variation with Mach number of longitudinal aerodynamic characteristics for configuration SCW-2b, i = (°,
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(a) Varistion with Mach number of lift-curve siops, longitudinal-stability derivative (c.q. (F.S.) = 83,409 cm (32.838 in.)),
and zero-lift pitching-moment coefficient,

Figure 25, - Varistion with Mach number of longitudinal ssrodynamic characteristics fo: confguration SCW-2c. P = 0°,
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